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DYNAMIC DIGITAL FUEL INJECTION

4.1

INTRODUCTION

FOR MORE INFORMATION

The Buell Dynamic Digital Fuel Injection (DDFI) System pro-
vides microprocessor-based electronic engine management
for the 1203cc Buell Thunderstorm engine. The DDFI system
has the following features:

@ Independently mapped spark and fuel control.

Engine and air temperature compensated fuel delivery.
Engine load measurement through throttle position.
Single point spark delivery (no waste spark).
Sequential port indirect (manifold) fuel injection.
Open/Closed-loop air/fuel control.

Automatic enrichment at start.

Engine speed and position determined using a single
sensor (Cam Position Sensor).

Full diagnostic capability compatible with the SCANA-
LYZER (Part No. HD-41325).

® Returnless fuel system (excess pressure relieved in tank
by Fuel Pressure Regulator Valve).

The DDFI| system uses six sensors to monitor the operating
conditions of the engine and make decisions as to spark and
fuel delivery, These sensors are:

@ Throttle position (TP) sensor.

® Camshaft position (CMP) sensor.
@ Engine temperature (ET) sensor.

® Intake air temperature (IAT) sensor.
® Oxygen (O2) sensor.

@ Bank Angle Sensor (BAS)

The DDFI system also analyzes how the engine performs
during a ride. It then stores this information internally so it will
be available for the next ride.

GENERAL

The Buell DDFI operates both as an open and closed loop
system which allows it to adjust for all possible operating con-
ditions. High lift cams make it necessary for an open loop
system at idle and at wide open throttle. During open loop
operation, the system utilizes programmed fuel and spark
maps in the ECM which provide stable idle and ease of cold
starting, and maximum power at wide open throttle (WOT).

During closed loop operation, the system relies on input from
the 02 sensor to provide for the most efficient, stoichiometric
air fuel mixture (14.6:1) which results in reduced emissions,
good fuel economy and power. In order for the system to
enter closed loop operation, the following conditions must be
met:

@ 02 Sensor at operating temperature (Engine at normal
operating temperature).

e Operation above 2500 RPM with engine under load
(approximately 40-60 mph in 4th or 5th gear).

By using both open and closed loop systems, engine perfor-
mance is continuously tuned to compensate for changing
conditions and provide maximum performance.

To learn more about the Buell DDFI system, read the follow-
ing topics in this section. A system diagram can be found on
the next page in Figure 4-1.

Troubleshooting

e 4.2 DIAGNOSTIC INTRODUCTION on page 4-3.

4.3 CHECKING FOR TROUBLE CODES on page 4-4.
4.5 CHECK ENGINE LAMP DIAGNOSTICS on page 4-9.
4.8 INITIAL DIAGNOSTIC CHECK on page 4-13.

TABLE 4-5. TROUBLE CODES AND FAULT CONDI-
TIONS on page 4-15.

Fuel Injection Components

® 4.28 ELECTRONIC CONTROL MODULE on page 4-86.
® 4.31 SENSORS on page 4-94.

e 4.37 FUEL PUMP on page 4-103.
@

4.38 THROTTLE BODY AND MANIFOLD on page 4-
105.
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Figure 4-1. Buell Dynamic Digital Fuel Injection




DIAGNOSTIC INTRODUCTION 4.2

SYSTEM PROBLEMS

All system problems fall into at least one of three general cat-
egories.

No Start

The engine cranks over freely, but will not start. This does not
include situations where the engine will not crank, such as a
bad starter, dead battery, etc. This condition assumes that all
obvious checks (fuel in tank, etc.) have been made.

Poor Performance

The engine starts but there are performance problems. These
problems may include poor fuel economy, rough idle, engine
misfire, engine hesitation, severe spark knock, etc.

1. Low fuel lamp
Check Engine Lamp 2. Check engine lamp

See Figure 4-2. The check engine lamp (2) indicates the ECM
has determined a fault condition exists. There may also be
starting or performance problems.

RESOLVING PROBLEMS bo41325

Figure 4-2. Check Engine Lamp

To resolve system problems, five basic steps are involved. In
order of occurrence, they are:

1. Check for trouble codes by observing check engine
lamp. See 4.3 CHECKING FOR TROUBLE CODES.

2. Retrieve trouble codes using SCANALYZER (Part No.
HD-41325) or check engine lamp diagnostics. See 4.4
SCANALYZER, 4.5 CHECK ENGINE LAMP DIAGNOS-
TICS and Figure 4-3.

3. Diagnose system problems. This involves using special
tools and the diagnostic flow charts in this section.

4. Correct problems through the replacement and/or repair
of the affected components.

5. After repairs are performed, the work must be validated.
This involves clearing the trouble codes and confirming Figure 4-3. Scanalyzer
proper vehicle operation as indicated by the behavior of
the check engine lamp.

4-3



CHECKING FOR TROUBLE CODES

MODEL YEAR CHANGE

As part of the software in the new ECM for 2000 Model DDFI
equipped Buell motorcycles, the check engine lamp will blink
during operation to warn of potentially damaging engine tem-
peratures. If the key is in the on position and the check
engine lamp is blinking, this indicates that the engine is at a
potentially damaging temperature. While this condition is in
effect, the ECM will reduce engine power to assist in cooling
the engine down to a safe operating temperature. The check
engine lamp will blink until the engine has cooled to a safe
operating temperature.

CHECK ENGINE LAMP

To diagnose system problems, start by observing the behav-
ior of the check engine lamp.

NOTE
® See Figure 4-4. All references to “Key ON" or “Ignition
Switch ON” require that the ignition key be in the IGN
position and the engine stop switch be set to RUN.

® [fthe check engine lamp is not illuminated at Key ON or if
it fails to turn OFF after the initial four second period,
then a problem exists in the lamp circuit. See 4.9 CHECK
ENGINE LAMP NOT ILLUMINATED AT KEY ON or 4.10
CHECK ENGINE LAMP ON CONTINUQUSLY for more
information.

1.  When the ignition switch is turned ON after being OFF
for 10 seconds or more, the check engine lamp will illu-
minate for approximately four seconds and then turn off,

Figure 4-4. Ignition Key Switch

_O_ ON 4 Sec.—
| A ‘ ‘ Lamp OFF: no current trouble code*
. OFF

Key ON —|

oo [T

Lamp ON 8 seconds:
I functional error*?

8 Sec.

Lamp OFF

| Lamp remains ON: current trouble code*

Key ON —|
—()- ON 4 Sec.—
UL
OFF —4 Sec.
® Key ON —|

* Historic trouble code may exist
** Trouble codes 53-55, ECM failure & 56,
crankshaft/camshaft timing

Figure 4-5. Check Engine Lamp Operation




2. See Figure 4-5. After lamp turns off after being illumi-
nated for the first four second period, one of three situa-
tions may occur.

a. The lamp remains off. This indicates there are no
current fault conditions or stored functional trouble
codes currently detected by the ECM.

b. The lamp stays off for only four seconds and then
comes back on for an eight second period. This indi-
cates a functional error code is stored, but no cur-
rent trouble code exists.

c. If the lamp remains on beyond the eight second
period, then a current trouble code exists.

3. See CODE TYPES for a complete description of trouble
code formats.

NOTE

Trouble codes relating to the fuel injectors or the ignition coil
can only be fully diagnosed during actuation. For example, a
problem with the ignition coil will be considered a current fault
even after the problem is corrected, since the ECM will not
know of its resolution until after the coil is exercised by vehi-
cle start sequence. In this manner, there may sometimes be
a false indication of the current trouble code.

CODETYPES

There are three types of trouble codes: current, historic or
functional. If a trouble code is stored, it can be read using
either a Scanalyzer or check engine lamp diagnostics.

All trouble codes reside in the memory of the ECM until the
code is cleared by use of the Scanalyzer or a total of 50 trips
has elasped. A trip consists of a start and run cycle, the run
cycle lasting at least 30 seconds. After the 50 trip retention
period, the trouble code is automatically erased from memory
providing that no subsequent faults of the same type are
detected in that period.

Current

Current trouble codes are those which presently disrupt
motorcycle operation. See the appropriate flow charts for
solutions.

Historic

If a particular problem happens to resolve itself, the active
status problem is dropped and it becomes a historic fault
rather current fault.

Historic trouble codes are stored for a length of time to assist
in the diagnosis of intermittent faults. The check engine lamp
will not indicate the existence of only historic trouble codes.

It is important to note that historic trouble codes may also be
present whenever the system indicates the existence of a
current fault. See 4.3 CHECKING FOR TROUBLE CODES if
multiple trouble codes are found.

Functional

A functional trouble code indicates an internal problem with
the ECM (trouble codes 52 through 55) or with the camshaft
sensor/timing (trouble code 56).

RETRIEVING TROUBLE
CODES

The fuel injection system provides two levels of diagnostics.

® The most sophisticated mode employs a portable diag-
nostic tool called a Scanalyzer. This device plugs into the
motorcycle wiring harness. It facilitates the diagnosis of
system problems through a direct interface with the
ECM. See 4.4 SCANALYZER.

® The second mode requires using the check engine lamp.
See 4.5 CHECK ENGINE LAMP DIAGNOSTICS for
more information.

MULTIPLE TROUBLE CODES

The TP and CMP sensors are all connected to the same ref-
erence line (5v REF). If this line goes to ground or open, mul-
tiple trouble codes (codes 11 and 56) may be set.

Also, the ECM, fuel pump, fuel injectors, bank angle sensor
and ignition coil all receive +12 volts from the ignition relay. If
this line should go to ground the ignition fuse will open.

Always start with the trouble code having the lowest numeri-
cal value. See list of fault conditions on page 4-15 (Table 4-5.)
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SCANALYZER

4.4

SCANALYZER DIAGNOSTICS

Data Link Connector

See Figure 4-6. Using the Scanalyzer requires access to the
data link connector (1) behind the right side of steering head,
near the fork lock (2). See INSTALLATION for instructions on
reaching the data link.

Scanalyzer Cartridge

See Figure 4-7. Through a special programmable application
cartridge, the Scanalyzer offers data displays and menu
selections that allow for quick and easy retrieval of data. The
device enables the user to perform a variety of diagnostic
tests while monitoring inputs and outputs.

Sample Scanalyzer menu selections are shown in Figure 4-8.

INSTALLATION

The behavior of the check engine lamp indicates the pres-
ence of trouble codes. When trouble codes are present, and
a SCANALYZER (Part No. HD-41325) and DIAGNOSTIC
CARTRIDGE (Part No. B-41325-99) are available, proceed
as follows:

1. Turn ignition/light key switch OFF.

2. See Figure 4-6. Locate the data link connector [91A]
behind right side of steering head.

3. Remove rubber protective plug from data link connector.
Plug Scanalyzer into connector. If necessary, detach
connector from frame.

4. Turn ignition/light key switch ON. Set engine stop switch
to RUN, but do not start engine.

5. See Figure 4-7. Insert the diagnostic application car-
tridge (2) into the Scanalyzer (1). During the next few
seconds, the Scanalyzer sequences through a series of
screens that reflect a power-on self test, the system
copyright, and then an attempt at communications with
the ECM. Once communications is established with the
ECM, the diagnostic menu appears. See Figure 4-8.

6. Continue with the instructions under USAGE.

!
1. Data link connector [91A]
2. Forklock

Figure 4-6. Data Link Connector
(Protective Cover Removed For lllustration Purposes)

bOGSEX4x%

1. Scanalyzer (Part No. HD-41325)
2. Cartridge (Part No. B-41325-99)

Figure 4-7. Scanalyzer and Cartridge




Main Menu

DIAGNOSTIC MENU

1- System ID
2- Trouble Codes

3- Data Monitor

4- Active Diagnostic
5- Special Testa

& Tool Setup

7- Calibrations

!

W T e O

v

v

SPECIAL TEST MENU

ACTIVE TEST MENU
1- Fuel Pump
2- Front Injector
3- Rear Inj
4- Front Cail
5- Rear Cail
m“dary 6- Tachometer
Menus
J v
[ DATA MONITOR MENU |, |

RPM =0

ADVANCE F =0.0 DEG

ADVANCER =0.0DEG

ET =14"F

ET =498V

IAT =76"F

IAT =375V

02 =000V

A/F RATIO = OPEN LOOP

AFV =100.0%

™ =6.0 DEG

™ =T%

™ =117V

B+ =11.60V

BAS MODE = RUN MODE

BAS =085V

CHECK ENG = LAMP OFF

v
TROUBLE CODE MENU
1- Display Current

2- Display Historic
3- Clear Historic

( MODE )

.

SYSTEMID

<
CALIBRATION MENU )
1- TPS Zero Function
2- AFV Reset { MODE ,
TOOL SETUP MENU
1- General Setup
2- Save Setup >
e
P
»
I
B
2
-
L

\ |P/N 31652-99Y

BUEG0080

NOTE
The system D part number varies
depending upon market.

Figure 4-8. Scanalyzer Menus
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USAGE

See Figure 4-8. The diagnostic menu is the primary system
menu (main menu) through which all other secondary menus
and displays are accessed. Since the screen may not be
large enough to display all line items at any given time, use
the up and down arrow keys to scroll through the list.

Checking Codes

1. See Figure 4-9. From the diagnostic menu, press num-
ber “2" to access the trouble codes menu. At this point,
the unit allows the operator to:

a. Press number “1" to display current trouble codes.
Press number “2" to display historic trouble codes.

c. Press number “3" to clear trouble codes. See Clear-
ing Codes below.

2. When examining trouble codes, write down all codes on
a piece of paper. If a current trouble code exists, place it
at the top of the list.

a. If trouble codes are present, see Table 4-5. Follow
the applicable flow charts for each code.

b. If trouble codes are NOT present, but starting or
driveability problems are evident, see sympioms
charts under 4.8 INITIAL DIAGNOSTIC CHECK.

c. After reading current/historic trouble codes, simply
press the mode key to return to the trouble codes
menu.

3. Press the mode key again to return to the diagnostic
menu. In this manner, regardless of where the operator
is in the program, the mode key need only be pressed
once or twice to return to the main menu.

4, After correcting system problems, clear trouble codes
using the trouble codes menu of the scanalyzer.

Clearing Codes

Unlike the check engine lamp diagnostics, note that the Scan-
alyzer does allow the operator to clear trouble codes from
memory as well as differentiate between current and historic
codes.

Trouble codes cannot be cleared while the engine is running.
Turn the engine off by setting handlebar stop switch to the
OFF position, but leaving the ignition/light key switch ON.
Return the handlebar engine stop switch to the RUN position
and restart motorcycle.

NOTE

For more detailed instructions, refer to the literature provided
with the Scanalyzer.

4-8

Figure 4-9. Scanalyzer Diagnostic Menu

REMOVAL

"1.  Turn ignition/light key switch OFF. Set engine stop switch

to the OFF position.

2. Unplug Scanalyzer from data link connector. Install pro-
tective plug connector.

Always attach the data link connector to its mounting
location on the frame. If data link connector is not
secured to the frame it can get between fork and frame,
limiting steering travel which may cause loss of control
which could result in death or serious injury.

3. Attach data link connector to frame.

4. Road test vehicle and observe check engine lamp. Con-
firm proper operation without the reoccurrence of trouble
codes. See 4.3 CHECKING FOR TROUBLE CODES.




CHECK ENGINE LAMP DIAGNOSTICS

4.5

ACTIVATION

Use of check engine lamp diagnostics assumes that the
SCANALYZER (Part No. HD-41325) is not available.

1. Detach data link connector [91A] from frame. Remove
protective cover.

2. To activate the diagnostic feature of the check engine
lamp, proceed as follows:

a. See Figure 4-10. Create diagnostic test wire from
parts shown.

b. See Figure 4-11. Install diagnostic test wire across
Terminal 1 and Terminal 2 on the data link connector
[91A].

c. Turn the ignition/light key switch ON and wait
approximately eight seconds for the check engine
lamp to start flashing.

3. See Figure 4-12. All trouble codes are sent out as a
series of flashes. To retrieve the first digit of the trouble
code simply observe the number of times the lamp
flashes.

a. The transmission of a trouble code is always pre-
ceded by six rapid flashes (about 3 per second).

b. This “intermission” is followed by a 2 second pause
in which the lamp is off.

c. The lamp will then flash one or more times to indi-
cate the first digit of the trouble code. The length of
time the lamp is illuminated and the length of time in
which it is off are each about 1 second in duration.

4. The second digit follows:

a. Following transmission of the first digit, there is
another 2 second pause in which the lamp is off.

b. The lamp will then flash one or more times to indi-
cate the second digit of the trouble code. Count the
number of times the lamp flashes to retrieve the sec-
ond digit.

5. If more than one trouble code is sent:

a. Following transmission of the second digit of the first
code, there is a third 2 second pause in which the
lamp is off.

b. After the pause comes the intermission, which is fol-
lowed by transmission of the next recorded trouble
code.

c. All subsequent codes are sent in the same manner,
each separated from the next by the intermission.

6. Once all codes have been sent, the data string is
repeated. When you have recorded the same trouble
code twice, it is an indication that the transmission has
been restarted and that all trouble codes have been
retrieved.

bO523x4x

1. Part number 72191-94 (2)
2. 2.0in.(51 mm) 18 gauge wire

Figure 4-10. Diagnostic Test Wire

Terminal 1: receive data line (Lt GN/R)
Terminal 2: ground (BK)

Terminal 3: transmit data line (V/R)
Terminal 4: power (GY)

Protective cap

L R

Figure 4-11. Installing Diagnostic Test Wire




Start of

bOS22x4x
Intermission 1st digit 2nd digit intermission
' 5 - 3 | S— % e e ' ] — ~
Q 1 1 1 1
o Sec. Sec. Sec. Sec.
OFF
W 2 Sec. 2 Sec. g 4 2 Sec.
3 flashes Pause Pause Sec. Seo.
per second before before
1st digit 2nd digit
NOTE

Looking at the above transmission, we can see that the trouble
code is 13. The source of the fault condition is identified as the
oxygen sensor according to Table 4-5.

Figure 4-12. Check Engine Lamp Diagnostics

NOTE
If the lamp flashes at a rate faster than normal, then you are
observing the “Intermission” only, which means that no trou-
ble codes are present.

7. When examining trouble codes, write down all codes on
a piece of paper. If a current trouble code exists, place it
at the top of the list.

a. |If trouble codes are present, see Table 4-5. Follow
the applicable flow charts for each code.

b. If trouble codes are NOT present, but starting or
driveability problems are evident, see symptoms
charts under 4.8 INITIAL DIAGNOSTIC CHECK.

8. Turn the ignition/light key switch OFF.

9. Install protective cover over data link connector. Attach
connector to frame.
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IMPORTANT NOTE
The engine may be started and run when the trouble
codes are received using a jumper wire on Pins 1 and 2
of the data link connector. However, if the jumper wire is
removed with the engine running, the check engine lamp
will continue to flash trouble codes. To stop check engine
lamp from flashing codes, turn engine stop switch OFF.

CLEARING CODES

After correcting system problems, clear trouble codes. If the
Scanalyzer is not available, perform 50 start and run cycles.
To execute one run cycle:

1. Start the vehicle.

2. Letit run for at least 30 seconds.

3. Turn the engine off.




BREAKOUT BOX

GENERAL

The BREAKOUT BOX (Part No. HD-42682) splices into the
main harness. Used in conjunction with a DVOM, it allows cir-
cuit diagnosis of wiring harness and connections without hav-
ing to probe with sharp objects.

INSTALLATION

1. See Figure 4-13. Detach seat. Remove two screws and
washers (3) to free ECM from ECM mounting bracket.

2. Depress latches on each side of connectors [10] (black)
and [11] (gray).

3. See Figure 4-14. Attach Breakout Box (1) to black con-
nector [10].

a. Attach black connector from Breakout Box to corre-
sponding black ECM connector.

b. Attach black connector from the wiring harness to
black connector on Breakout Box.

4. Attach Breakout Box to gray connector [11].

a. Attach gray connector from Breakout Box to corre-
sponding gray ECM connector.

b. Attach gray connector from the wiring harness fo
gray connector on Breakout Box.

REMOVAL

1. See Figure 4-14. Depress laiches on each side of con-
nectors [10] (black) and [11] (gray).

2. Detach Breakout Box connectors from ECM connectors.
3. Detach Breakout Box connectors from wiring harness.

4. Reattach ECM connectors to wiring harness.

After installing seat, pull upward on front of seat to be
sure it is locked in position. If seat is loose, it could shift
during vehicle operation and startle the rider, causing
loss of control which could result in death or serious

injury.

5. Attach ECM to bracket with two screws. Reinstall seat.

ECM connector [10] (black)
ECM connector [11] (gray)
Screw and washer (2)

ol

Figure 4-13. ECM Connectors

1. reakout Box .
2., ECM connection
3. Wiring harness connection

Figure 4-14. Installed Breakout Box
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WIGGLE TEST

4.7

GENERAL

The wiggle test indicates the presence of intermittents in a
wiring harness. Depending upon the availability of diagnostic
tools, either version of this test may be used.

PROCEDURE

Using Scanalyzer (Part No. HD-41325)
1. Connect Scanalyzer to vehicle. See 4.4 SCANALYZER.

2. Start motorcycle engine and run at idle.

3. Enter wiggle test mode.

a. Press “5" from the DIAGNOSTIC MENU to enter the
SPECIAL TESTS menu.

b. Press “1" from the SPECIAL TESTS menu to enter
the WIGGLE TEST.

4. Shake or wiggle harness to detect intermittents. If inter-
mittents are present the Scanalyzer will beep, light the
four corner LEDs and display a minus sign when a cur-
rent trouble code is detected. See Figure 4-15.

NOTE

If a current trouble code is present when the wiggle test is
entered, the Scanalyzer will respond as described immedi-
ately upon entering the wiggle test mode. With key ON and
engine off, clear trouble codes and then perform wiggle test
with vehicle running.

Using DVOM (Part No. HD-39978)

1. See Figure 4-16. Connect DVOM to wiring harness
between the suspect connections. When diagnosing
ECM connections, a BREAKOUT BOX (Part No. HD-
42682) may be used to simplify the procedure. See 4.6
BREAKOUT BOX.

2. Set DVOM to read voltage changes.
3. Start motorcycle engine and run at idle.

4, Shake or wiggle harness to detect intermittents. If inter-
mittents are present, radical voltage changes will register
on the DVOM.

4-12
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INITIAL DIAGNOSTIC CHECK

4.8

GENERAL

To locate faulty circuits or other system problems, follow the
diagnostic flow charts in this section. For a systematic
approach, always begin with INITIAL DIAGNOSTICS. Read
the general information and then work your way through the
flow chart box by box.

Diagnostic Notes

If a numbered circle appears adjacent to a flow chart box,
then more information is offered in the diagnostic notes. Many
diagnostic notes contain supplemental information, descrip-
tions of various diagnostic tools or references to other parts
of the manual where information on the location and removal
of components may be obtained.

Scanalyzer Icon

The Scanalyzer icon appears at those points in the flow chart
where the Scanalyzer may be used. If a number is printed
next to the icon, then refer to the Scanalyzer notes, which are
similar to the diagnostic notes, but are restricted to informa-
tion on the use of the Scanalyzer. All Scanalyzer notes may
be found at the end of the respective flow chart.

Circuit Diagram/Wire Harness
Connector Table

When working through a flow chart, refer to the illustrations,
the associated circuit diagram and the wire harness connec-
tor table as necessary. The wire harness connector table for
each circuit diagram identifies the connector number, descrip-
tion, type and general location.

In order to perform most diagnostic routines, a Breakout Box
and a DVOM are required. See 4.6 BREAKOUT BOX.

To perform the circuit checks with any degree of efficiency, a
familiarity with the various wire connectors is also necessary.

Job/Time Code Values

Dealership technicians filing warranty claims should use the
jobftime code values printed in bold text underneath the
appropriate repair.

INITIAL DIAGNOSTICS

General Information

The diagnostic check is an organized approach to identifying
a problem caused by an electronic control system malfunc-
tion. If no problems are found after completion of the diagnos-
tic check, a comparison of Scanalyzer parameters may be
used to help locate intermittents and out-of-specification sen-
sors. See Table 4-1.

Diagnostic Tips

e If the Scanalyzer is not working properly, check operation
on another vehicle.

e If proper Scanalyzer function is verified, check data link
connector [91A] for 12 volts (Terminal 4) and proper
ground (Terminal 2). See Figure 4-17.

® See Figure 4-11. If Scanalyzer reads “No Response”
with the ignition key switch turned ON (engine stop
switch at RUN with the engine off), check serial receive
data wire for an open or short to ground between data
link Terminal 1 (Lt GN/R wire) and ECM.

® Check for an open diagnostic test terminal between data
link Terminal 3 (V/R wire) and ECM. With ignition key
switch turned ON, transmit data line (V/R wire) should
have between 11-12 volts and receive data line (Lt GN/R
wire) between 5-6 volts.

IMPORTANT NOTE
The engine may be started and run when the trouble
codes are received using a jumper wire on Pins 1 and 2
of the data link connector. However, if the jumper wire is
removed with the engine running, the check engine lamp
will continue to flash trouble codes. To stop check engine
lamp from flashing codes, turn engine stop switch OFF.

Diagnostic Notes

The reference numbers below correlate with the circled num-
bers on the diagnostic check flow charts. See page 4-17.
1. Compare engine behavior to symptoms tables.

a. Starts hard. See Table 4-2.

b. Hesitates, stumbles, surges, misfires and/or slug-
gish performance. See Table 4-3.

c. Engine exhaust emits black smoke or fouls plugs.
See Table 4-4.

2. Use HARNESS CONNECTOR TEST KIT (Part No. HD-
41404), black socket probes and patch cord.

3. Connect BREAKOUT BOX (Part No. HD-42682) to ECM.
See 4.6 BREAKOUT BOX.

All diagnostic codes are listed on page 4-15 in Table 4-5.
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Table 4-1. Typical Scan Values Table 4-3. Engine Performance Problems

ITEM MIN. MAX. HOT SYMPTOM SOLUTION
VALUE VALUE IDLE -
Engine temperature circuit | 4.18 TROUBLE CODE 14.
it S0 o0 | e CMP circut 4.27 TROUBLE CODE 56.
Espoig, ') 3 yad e Spark plugs and/or wires | 4.15 MISFIRE.
ET (voltage) o5 96 i Improper fuel pressure 4.13 FUEL PRESSURE
IAT (temperature) varies varies varies TEST.
IAT (voltage) 0.05 4.95 varies Improper TP sensor Calibrate sensor. See 4.33
SENSOR.
TP (voltage) 0.5 48 0.5-1.5* - -
- ' = Manifold leak Spray water around induc-
INJ PW varies varies varies tion module seals with
Advance (degrees) 0 45 5-30° engine idling. If RPM
: (varies) changes, change seals.
Battery (voltage) 8 16 13.5 Throttle plates not opening | See Section 1.
Eng run STOP RUN RUN ey
EVAP hose disconnected Connect.
2 (votage) 0 } 0.4:040 from induction module (CA)
“Depends on position of idle set screw Water or dirt in fuel system | Drain and refill with fresh
fuel.

Table 4-2. Engine Starts Hard

SYMPTOM SOLUTION Table 4-4. Engine Exhaust Emits

Engine temperature circuit | 4.18 TROUBLE CODE 14. Black Smoke or Fouls Plugs

Improper fuel pressure 4.13 FUEL PRESSURE SYMPTOM SOLUTION
TEST.

Engine temperat ircuit | 4.18 TROUBLE CODE 14.

Spark plugs and/or wires | 4.15 MISFIRE. g poriire oW

- - Clogged air filter See Section 1.

Battery discharged See charging system trouble-
shooting in Section 7. Improper TP sensor Calibrate sensor. See 4.33

adjustment THROTTLE POSITION

CMP sensors 4.27 TROUBLE CQODE 56. SENSOR.

Manifold leak Spray water arolund !nt':luction Leaky injectors Test fuel injectors. See 4.38
mgdule seals with engine THROTTLE BODY AND
idling. If RPM changes, MANIFOLD.
change seals.

Improper fuel pressure 4.13 FUEL PRESSURE

Ignition coil 4.15 MISFIRE. Wepey s

Leaky injectors Test fuel injectors. See 4.38
THROTTLE BODY AND
MANIFOLD.

Valve sticking See Section 3
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Table 4-5. Trouble Codes and Fault Conditions

CODE NO. FAULT CONDITION RELEVANT TOPIC PAGE
1 Throttle position sensor 4.16 TROUBLE CODE 11 page 4-43
13 Oxygen sensor 4.17 TROUBLE CODE 13 page 4-47
14 Engine temperature sensor 4.18 TROUBLE CODE 14 page 4-52
15 Intake air temperature sensor 4.19 TROUBLE CODE 15 page 4-56
16 Battery voltage 4.20 TROUBLE CODE 16 page 4-60
23 Front fuel injector 4.21 TROUBLE CODES 23 AND 32 page 4-64
24 Front ignition coil 4.22 TROUBLE CODES 24 AND 25 page 4-68
25 Rear ignition coil 4.22 TROUBLE CODES 24 AND 25 page 4-68
32 Rear fuel injector 4.21 TROUBLE CODES 23 AND 32 page 4-64
33 Fuel pump 4,23 TROUBLE CODE 33 page 4-71
35 Tachometer 4.24 TROUBLE CODE 35 page 4-74
i Bank angle sensor 4.25 TROUBLE CODE 44 page 4-77
52, 53, 54, 55 ECM failure 4.26 TROUBLE CODES 52, 53, 54 AND 55 page 4-81
56 Cam sync failure 4,27 TROUBLE CODE 56 page 4-82
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Electronic control module

b0525x4x
Figure 4-17. Diagnostic Check
Table 4-6. Wire Harness Connectors in Figure 4-17.
NO. DESCRIPTION TYPE LOCATION
[10] ECM (black) 12-place Deutsch under seat
[11] ECM (gray) 12-place Deutsch under seat
[91A] Data link 4-place Deutsch behind right side of steering head
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Diagnostic Check (Part 1 of 2)

Turn ignition/headlamp key switch ON. Set
engine stop switch to RUN. Do not star
engine. Does check engine lamp llluminate?

YES | NO |
Does light go off after See 4.9 CHECK ENGINE
four seconds? LAMP NOT ILLUMINATED AT
KEY ON.
YES | NO |
Does engine See 4.10 CHECK ENGINE
start? LAMP ON CONTINUOUSLY.
YES | NO [
Does Scanalyzer or check See 4.11 ENGINE CRANKS
engine lamp display ignition BUT WILL NOT START.
module data? See 4.3 CHECK-
ING FOR TROUBLE CODES.
YES ] Nc:]
Are any trouble
Y Go to Diagnostic
codes displayed? STOP Check (Part 2 of 2).
-
YES

Refer to applicable trouble code flow chart.
Start with lowest trouble code. All diagnostic
codes are listed on page 4-15 in Table 4-5.

EF

Compare scan data with Table 4-1.
Are values normal or within

typical ranges?
|

YES [ NO |

See 4.7 WIGGLE TEST. Refer to diagnostic @
If Wiggle Test does not tips in related trouble
recreate condition, refer code chart (even if
to symptoms tables. no code is set).

7110
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Diagnostic Check (Part 2 of 2)

4-18

@ Continued from Diagnostic Check (Part 1 of 2),

Remove ECM connectors [10B] (BK) and [11B]

(GY). Check for continuity to ground at data link

connector [91A] Terminals 1, 3 and 4. Continu-
ity to ground?

YES I NO I
Repair short Test the four data link connector terminals against
to ground. their ECM connector pins for continuity.
T
i @ DATA LINKTERMINAL |  ECMTERMINAL
Pin Wire Color Pin Connector
1 L. GN/R 11 [118]
2 BK 11 [108B]
3 VIR 12 [11B]
4 GY 1 [10B]
Continuity present in all four circumstances?
YES | NO |
Check Scanalyzer on Inspect terminals
another vehicle. for damage or repair
Scanalyzer OK? Opens as Necessary.

7120

=]

Replace ECM. See
4.28 ELECTRONIC
CONTROL MODULE.

7125

quﬂ

Scanalyzer
malfunction.




CHECK ENGINE LAMP NOT ILLUMINATED AT KEY ON 4.9

GENERAL

If the engine stop switch is set to RUN with the engine off,
and the ignition key switch is turned ON, the check engine
lamp should illuminate for four seconds. See Figure 4-18.

Battery voltage is supplied to the lamp bulb. The lamp bulb is
grounded by the ECM through the BK/Y wire. A lack of power
to the ECM will cause the check engine lamp to be inopera-
tive and also create a no start situation.

DIAGNOSTICS

Diagnostic Tips
Check for the following conditions:

® Check for open in BK/Y wire.
@ Check for blown instrument fuse.

Diagnostic Notes

The reference numbers below correlate with the circled num-
bers on the Test 4.9 flow charl.

1. Use HARNESS CONNECTOR TEST KIT (Part No. HD-
41404), black pin probe and patch cord.
2. See Figure 4-19. Inspect connector [10] (black) for con-

tamination or corrosion. If connection is good, replace
ECM. See 4.28 ELECTRONIC CONTROL MODULE. *
3. Check continuity between instrument connector [39] Pin

8 and ECM connector [10] (black), Pin 4.

a. Gain access to tachometer cover by removing wind-
screen.

b. Remove tachometer cover and pull check engine
lamp from back of tachometer. See Figure 4-20.
Remave check engine bulb from bulb socket.

c. If continuity is present, check for short to battery on
the BK/Y wire between connectors [39] and [10].

d. If no continuity, check for damaged/open wires in the
check engine lamp circuit.

1. Low fuel lamp
2. Check engine lamp

Figure 4-18. Check Engine Lamp

1. ECM connector [10] (black)
2. ECM connector [11] (gray)

Figure 4-19. Electronic Control Module

& .
Check engine bulb
(O and BK/Y wires)

Figure 4-20. Check Engine Lamp Bulb
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|
|
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Check engine 10 |
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1]2[3]a[s[6]7[8]0]t0[11]12
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Connector [11]
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Connector [10]

Electronic control module

bO525x4%
Figure 4-21. Check Engine Lamp Circuit
Table 4-7. Wire Harness Connectors in Figure 4-21.
NO. DESCRIPTION TYPE LOCATION
[10] ECM (black) 12-place Deutsch under seat
[39] Main harness to instruments 10-place Multilock under fuel cell
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Test 4.9

Turn ignition key switch ON. Set engine stop
switch 1o RUN. Does the engine start?

YES

Check bulb.
Bulb OK?

Replace
bulb.

Set engine stop switch to OFF.
Disconnect ECM connector [10] and
connect Breakout Box.

Tumn ignition key switch ON. Jumper

Breakout Box (BK) Pin 4 to ground.
Check engine lamp should be ON. Is it?

YES

Ti32

NO

Did check engine lamp and no start
conditions occur simultaneously?

YES

No ECM power.
Refer to 4.12 NO

ECM POWER.

Replace ECM. See
4.28 ELECTRONIC
CONTROL MODULE.

7130

®

Disconnect instruments connector [39].
Remove BK/Y wire from connector [39] and
ground it. Reconnect connector [39].
Check engine lamp ON?

YES

Repair open or
short to voltage on
BK/Y wire between
connector [39) and

connector [10B].

7140

Refer to 4.11 ENGINE
CRANKS BUT WILL
NOT START for no start
condition and then retum
to 4.9 CHECK ENGINE
LAMP NOT ILLUMI-
NATED AT KEY ON to
resolve no engine
check lamp.

Repair open on O
wire that feeds bulb
or open on wire
from buib to con-
nector [39).

7145
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CHECK ENGINE LAMP ON CONTINUOUSLY

GENERAL

If the engine stop switch is set to RUN with the engine off,
and the ignition key switch is turned ON, the check engine
lamp should illuminate for four seconds. See Figure 4-22.

Following the initial period of illumination, the lamp should go
off for four seconds. It may then come back on for an eight
second period (for a stored error) or remain on continuously
(current error).

DIAGNOSTICS

Diagnostic Notes

The reference numbers below correlate with the circled num-
bers on the Test 4.10 flow chart.

1. See Figure 4-23. If the lamp goes off when the black
ECM connector [10] is unplugged, the BK/Y wire is not
shorted to ground.

4-22

1. Low fuel lamp
2. Check engine lamp

Figure 4-22. Check Engine Lamp

1. ECM connector [10] (black)
2. ECM connector [11] (gray)

Figure 4-23. Electronic Control Module
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Figure 4-24. Check Engine Lamp Circuit
Table 4-8. Wire Harness Connectors in Figure 4-24.
NO. DESCRIPTION TYPE LOCATION
[10] ECM (black) 12-place Deutsch under seat
[39] Main harness to instruments 10-place Multilock under fuel cell
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Test 4.10

Turn ignition key switch OFF. Disconnecl
black ECM connector [10]. Turn ignition key
switch ON. Check engine lamp
should be OFF. Is it?

YES

With ignition key switch OFF, reconnect
black ECM connector [10]. With ignition key
switch ON, verify that there is

Disconnect instrument connector [39].
Remove BK/Y wire from connector [39A].
Reconnect [39]. Check engine lamp ON?

NOT a 4 second lamp OFF period.
Is there a lamp OFF period?

es [0 |
Check engine lamp Replace ECM. See
function OK. Check for 428 ELECTRONIC
trouble codes. See 4.3 CONTROL MODULE.
CHECKING FOR
TROUBLE CODES. 1

4-24

Repair short to ground
on BK/Y wire between
connector [39] and
lamp In tachometer.

Repair short to ground
on BK/Y wire between
connector [39] and
connector [10].

7160

7185



ENGINE CRANKS BUT WILL NOT START

4.11

GENERAL

If the starter will not crank engine, the problem is not ignition
related. See Section 5-Electric Starter.

IMPORTANT NOTE
The engine may be started and run when the trouble
codes are received using a jumper wire on Pins 1 and 2
of the data link connector. However, if the jumper wire is
removed with the engine running, the check engine lamp
will continue to flash trouble codes. To stop check engine
lamp from flashing codes, turn engine stop switch OFF.

DIAGNOSTICS

Diagnostic Notes

The reference numbers below correlate with the circled num-
bers on the Test 4.11 flow charts.

1. Check battery condition. Perform a voltage test and
recharge if below 12.80 volts. Check battery connections
and perform load test. Replace the battery if necessary.

2. Remove spark plug cable from spark plug.
a. Visually check condition of plug.
b. See Figure 4-25. Attach cable to SPARK PLUG

TESTER (Part No. HD-26792). Clip tester to cylin-
der head bolt.

c. While cranking starter, look for spark. Repeat proce-
dure on other spark plug cable.

AWwWARNING

The gasoline in the fuel supply line downstream of the
fuel pump is under high pressure (49 psi [338 kPa]). To
avoid an uncontrolled discharge or spray of gasoline,
always purge the system of high pressure gas before
removing fuel tank. Gasoline is extremely flammable and
highly explosive. Inadequate safety precautions could
result in death or serious injury.

3. Purge fuel line and remove fuel tank to access fuel injec-
tors. See 4.34 FUEL TANK. Use test lamp as shown in
Figure 4-26.

4, Use HARNESS CONNECTOR TEST KIT (Part No. HD-
41404) gray pin probe and patch cord.

bO565x4x

Figure 4-25. Spark Plug Tester

Figure 4-26. Test Lamp

Connect BREAKOUT BOX (Part No. HD-42682)
between harness and ECM. See 4.6 BREAKOUT BOX.

Use HARNESS CONNECTOR TEST KIT (Part No, HD-
41404) gray pin probe and patch cord.

Use HARNESS CONNECTOR TEST KIT (Part No. HD-
41404) black pin probe and patch cord.

Table 4-9. Wire Harness Connectors in Figure 4-27.

NO. DESCRIPTION TYPE LOCATION
[10] ECM (black) 12-place Deutsch under seat
i [11] ECM (gray) 12-place Deutsch under seat
[14] CMP sensor 3-place Deutsch next to starter
[18] Ignition coil 3-place Packard under fuel cell, left side
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Test 4.11 (Part 1 of 3)

I Is fresh gasoline in tank?

Check for trouble codes. See 4.3 Fill tank with
CHECKING FOR TROUBLE fresh gasoline.
CODES. Codes found?
Place Scanalyzer in Data
——l NO I Monitor mode. Review data.
Does BAS MODE=RUN MODE?
YES |
trouble code chart.
Start with lowest Check battery connections. See 4.25 TROUBLE
code Check battery voltage. Is voltage CODE 44,
above 12.8 volls?
[ T3
Does battery pass Recharge
load test? battery.
7180
EES [(no ]
Place transmission in neutral. Tum ignition Replace @
key switch ON and set engine stop switch to battery.
RUN. Did fuel pump run 2-3 seconds and
check engine lamp illuminate? 7185

No pump response, but light OK.
See 4.13 FUEL PRESSURE TEST.

Pump OK, but no light.

No pump respanse or light. -
Ses to 4.12 NO ECM POWER, -
- See 4.9 CHECK ENGINE LAMP NOT ILLUMI-

7190

NATED AT KEY ON.
Short pump response, light OK.
See 4.32 BANK ANGLE SENSOR. -
[Fes

Install Fuel Pressure Gauge. See 4.13 FUEL PRES-
SURE TEST. While cranking engine (for more than
two seconds to ensure proper system operation),
verify that pressure rises to 46-53 PSI (317-365 kPa).
Adequate pressure?

YES | NO |

Go to Test 4.11 Incorrect pressure. See 4.13
FUEL PRESSURE TEST.

(Part 2 of 3).

7195
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Test 4.11 (Part 2 of 3)

Check spark plug condition. Replace if fouled. Check
spark at both plugs while cranking. Spark present?

Continued from Test 4.11 (Part 1 of 3).

EES

Disconnect fuel injector connector and
attach Fuel Injector Test Lamp (HD-34730-
2C). Crank engine. Does lamp flash?

®

[no ]

Check for battery voltage at Terminal B of
coil connector [83] using DVOM. Power
present after key ON?

YES

Disconnect coil connector [83]. Gently con-

nect test lamp to connector [83] Terminal A

(front cylinder) or Terminal C (rear cylinder).
Crank engine. Does light flash?

Open in GY wire
between splice for
fuel pump wire and
ignition coil. Repair

open.

Check engine Correct problems
compression. See found under 4.21
3.2 ENGINE. TROUBLE CODES
7210 23 AND 32.
7205
YES

Faulty coil connection, spark plug wires
or coil. Proceed as follows:
» Check coil connection.
* Test spark plug cable resistance. See 4.15
MISFIRE.
* Check coll by substituting one known lo be
good.
OR

Check coll resistance. See 4.30 IGNITION
COIL.

7220

®
®

7215

Connect Breakout Box. Check continuity
between ignition coil Terminal A of connec-
tor [83] and Breakout Box (BK) Pin 7.
Measure resistance between ignition coil
Terminal C and ECM Pin 6 [10B].
Resistance should be less than 1.0 ohm.
Isit?

YES

®

Disconnect cam position sensor connector
[14]. With ignition ON, measure voltage
between Terminal A (+) and Terminal C (-)

Poor connection at connectar [108], [83] or
open in harness between coil and
ECM. Repair open.

4-28

of connector [14B]. Is 5 volts present?

YES | No |
With ignition OFF, measure resistance between
connector [14] Terminal A and Breakout Box (GY)
Pin 1. Also between connector [14] Terminal C
(BK/W wire) and ECM Pin 8 on connector [11B]. Is
resistance greater than 1.0 ohm?
Go to Test 4.11
(Part 3 of 3).

Check for continuity between Ter-
minal A connector [14B] and

ground. Continulty present?

YES
Repair open
circuit. YES m
7240
Repair short Replace ECM. See
to ground. 4.28 ELECTRONIC
= CONTROL MODULE.
7250




Test 4.11 (Part 3 of 3)

Does it?

Continued from Test 4.11 (Part 2 of 3).

Reconnect CMP sensor connector [14]. Measure voltage
between Pin 3 and Pin 8 of Breakout Box (GY). Voltage
should alternate between 0 and 5 volts while cranking.

[

Problem may be intermittent. Verity that

connectors [10], [11] and [14] are recon-

nected. Remove breakout box and try to
start vehicle. Will vehicle start?

YES

With engine running, wiggle CMP
sensor and wires to identify any
loose connects (engine misfires

or stalls.) Any found?

Pinion gear key
failure, loose rotor
cup or other
mechanical failure.

7255

YES

7260

m ¥

Replace cam
position sensor.
See Section 7.

Disconnect connector [14]. Measure resis-
tance between Terminal B and Connector
[14B] and Breakout Box (GY) Pin 3.

Is resistance greater than 1.0 ohms?

Repair open Remove cam timer
connection, cover using 1/8 in.
drill bit. Crank
7245 starter. Does rotor
cup rotate?
YES I NO I
Replace cam Mechanical failure.
position sensor. Inspect for loose
See Section 7. rotor cup and
sheared pinion
7265 gear key.
7255
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NO ECM POWER

4.12

GENERAL

A relay controlled by the engine stop switch supplies power to
the ECM. The relay requires a ground to operate. If the
ground is not established, the ECM will not receive power.
Grounds may be established three ways.

® By placing the motorcycle in neutral and grounding the
relay through the neutral switch. See Figure 4-28.

® By retracting the side stand and grounding the relay
through the side stand switch. See Figure 4-29.

@ By disengaging the clutch and grounding the relay
through the clutch switch. See Figure 4-30.

If the ECM does not appear to be receiving power, check the
ground sources. A blown ignition fuse can also disable the
ECM.

DIAGNOSTICS

Diagnostic Notes

The reference numbers below correlate with the circled num-
bers on the Test 4.12 flow chart.

1. Connect BREAKOUT BOX (Part No. HD-42682) to ECM.
See 4.6 BREAKOUT BOX.

@

' Neutral switch behind |

transmission sprocket |

1. Connector [60]
2. Side stand switch

Figure 4-29. Side Stand Switch

1. Connector [95]
2. Clutch switch

Figure 4-28. Neutral Switch

- Figure 4-30. Clutch Switch
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Figure 4-31. ECM Power Circuit
Table 4-10. Wire Harness Connectors in Figure 4-31.
NO. DESCRIPTION TYPE LOCATION
[10] ECM (black) 12-place Deutsch under seat
[22] Right handlebar switch 4-place under fuel cell, right side
[95] Clutch switch 2-place clutch lever bracket




No ECM Power

CONDITION: Sidestand up, key ON and transmission in neutral

Remove seal and check ignition fuse.
Is fuse OK?

YES

Attach Breakout Box (HD-42682) to
ECM. Check for 12 volts on ECM
connector [10] Pin 1 (+) and Pin 2 (-},

| Replace fuse. |

7270

Voltage present?
Check for continuity to
- ground on [10] Pin 2.
Continuity present?
YES
Replace ECM. See YES
4,28 ELECTRONIC
CONTROK MODILE Check for 12 volts | Repair open. |
2m on ignition relay
Terminal 87 (GY). 7272
Voltage present?

YES

Check for continuity to
ground on ignition relay
Terminal 85 (TN/W).
Continuity present?

Repair open between
ECM and ignition relay.

7273

YES

Check for 12 volts
on ignition relay
Terminal 30 (GY/O).
Voltage present?

Diagnose ignition interlock

circuit. See 7.5 STARTER

INTERLOCK and continue
until problem is solved.

ves [0 |
Check for 12 volts Repair open on
on ignition relay (GY/O) wire

Terminal 86 (W/BK).

between ignition

Voltage present? relay and fuse.
7274
ves [0 ]
Replace ignition relay. Check for 12 volts
See 7.5 STARTER on right handlebar con-
INTERLOCK. nector [22] GY/O wire.
Voltage present?
7276
YES | NO |
Repair open on W/BK Replace handlebar
wire between connector switch assembly.

[22] and ignition relay.

21

7278




FUEL PRESSURE TEST

4.13

INSPECTION

The gasoline in the fuel supply line downstream of the
fuel pump is under high pressure (49 psi [338 kPa]). To
avoid an uncontrolled discharge or spray of gasoline,
always purge the system of high pressure gas before
attaching fuel pressure gauge. Gasoline is extremely
flammable and highly explosive. Inadequate safety pre-
cautions could result in death or serious injury.

1. Purge the fuel supply line of high pressure gasoline.

a. See Figure 4-32. Disconnect the 4-place fuel pump
connector [86). Connector is on the left side, above
the rear cylinder spark plug.

b. With the motorcycle in neutral, start the engine and
allow vehicle to run.

c. When the engine stalls, press the starter button for 3
seconds to remove any remaining fuel from fuel line.

2. Wrap a shop towel around the fuel supply fitting.

A small amount of gasoline will drain from the valve
when the gauge is installed. Thoroughly wipe up any spiit
fuel immediately. Dispose of rags in a suitable manner.
Gasoline is extremely flammable and highly explosive.
Inadequate safety precautions could result in death or
serious injury.

3. See Figure 4-33. Attach FUEL PRESSURE GAUGE
(Part No. HD-41182) to Schraeder valve on fuel supply
fitting.

a. Verify that fuel valve (2) and air bleed petcock (4) on
the gauge are closed.

b. See Figure 4-34. Remove protective cap (3) from
Schraeder valve (2).

c. Thread gauge into Schraeder valve.

4. See Figure 4-32. Attach fuel pump connector to main
wiring harness.

5. See Figure 4-33. Pressurize the fuel system.
a. Start and idle engine to pressurize the fuel system.

b. Open fuel valve (2) on fuel pressure gauge to allow
fuel to flow down the gauge hose.

c. Position the air bleed tube (5) in the beaker.

d. Open and close the air bleed petcock (4) to purge
the fuel pressure gauge and hose of air. Repeat this
step several times until only solid fuel (without bub-
bles) flows from the air bleed tube (5).

e. Close the air bleed petcock (4).

Figure 4-32. Fuel Pump Connector [B6]

bOG16xdx

1. Attachment fitting

2. Fuel valve (shown closed)
3. Fuel pressure gauge

4.« Air bleed petcock

5. Air bleed tube

Figure 4-33. Fuel Pressure Gauge

4-33



6. Open throttle and increase engine speed to 2500-3000
RPM. Note the reading on the pressure gauge.
a. |If pressure is 46-53 psi (317-365 kPa) then system
is operating within limits.
b. If pressure is not within limits, see Test 4.13 (Part 1
of 2) flow chart after disconnecting pressure gauge.

AwaRNING

A small amount of gasoline will drain from the valve
when the valve is removed. Thoroughly wipe up any spilt
fuel immediately. Dispose of rags in a suitable manner.
Gasoline is extremely flammable and highly explosive.
Inadequate safety precautions could result in death or
serious injury.

7. See Figure 4-34. Turn engine off. Detach pressure gauge
from Schraeder valve. -

a. Open the air bleed petcock to relieve fuel system
pressure and purge the pressure gauge of gasoline.

b. Remove pressure gauge from valve.
Install protective cap on valve.

DIAGNOSTICS

Diagnostic Notes

The reference numbers below correlate with the circled num-
bers on the Test 4.13 flow charts.

1. See Figure 4-35. Use HARNESS CONNECTOR TEST
KIT (Part No. HD-41404), gray socket probe and patch
cord.

2. Connect BREAKOUT BOX (Part No. HD-42682) to ECM.
See 4.6 BREAKOUT BOX.

Fuel outlet
Schraeder valve
Protective cap

Fuel pump connector

P 00N

Figure 4-34. Schraeder Valve and Cap
(Fuel Tank Removed From Chassis)

hd41404

Figure 4-35. Harness Connector Kit
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Figure 4-36. Fuel Pump Circuit
Table 4-11. Wire Harness Connectors in Figure 4-36.
NO. DESCRIPTION TYPE LOCATION
[10] ECM (black) 12-place Deutsch under seat
[39] Instruments 10-place Multilock under fuel cell
[86] Fuel pump 4-place Packard above rear cylinder head, left side




Test 4.13 (Part 1 of 2)

Run fuel pressure test as described under
4.13 FUEL PRESSURE TEST. Fuel pres-
sure should remain steady at 46-53 PSI

(317-385 kPa), Does it?

uES No pressure.
No trouble
found. Review
symptoms, STOP
7455

Goto Test4.13
(Part 2 of 2).

Check voltage drop between
battery positive (+) and Termi-
nal D (-) on pump side of con-
nector [89] during first two
seconds after key ON. Is volt-
age greater than 1 VDC?

Check for faulty fuel
pump and replace.
See 4.37 FUEL
PUMP.

T459

YES

Move negative (-) probe to GY
wire on Terminal 87 of ignition
ralay. Measure voltage during
first two seconds after key ON.
Is voltage greater than 1 VDC?

YES

NO °

Move negative (-) probe to
GY/O wire on Terminal 30 of
ignition relay. Measure voltage
during first two seconds after
key ON, Is voltage greater
than 1 VDC?

Locate and repair poor
connection between ignition
relay and fuel pump.

7457

YES

Locate and repair poor
connection between bal-
tery and ignition relay.

7456

Replace ignition relay.
See Section 7.

7458

Check for restricled
pump Inlet screen. ls

screen restricted?

l

YES

Flush out fuel cell
and clean inlet
screen. See 4.34
FUEL TANK.

Check for faulty fuel
pump and replace.
See 4.37 FUEL PUMP.

7461




Test 4.13 (Part 2 of 2)

Continued from Test 4.13 (Part 1 of 2).

Check for battery voltage at GY wire
Terminal D on fuel pump connector [B6A].
Is battery voltage present?

Connect test lamp to battery
positive (+) terminal. Probe

YES

BN/Y wire at [86A] during the
first two seconds after key ON.
Does test lamp light?

Elg

Locate and repair
open in GY wire.

TABT

YES

YES

Replace fuel pump
assembly. See 4.37
FUEL PUMP.

7462

Elg

Repair fuel pump

Elc_z,

Inspect fuel pump wiring. @
Is wiring OK?

Connect Breakoul Box
(HD-42682) to ECM. Check
continuity between [86A] Ter-
minal C (BN/Y wire) and ECM
connector [10] (black) Termi-
nal 3. Is continuity present?

« wiring.

T463

|_N]0_|

Replace ECM, See 4.28
ELECTRONIC CONTROL
MODULE.

7484

Locate and repair open
on BN/Y wire.

T466



IDLE SPEED CONTROL

4.14

ADJUSTMENTS

See Figure 4-37. Use the adjustment screw (1) on the throttle
body manifold to make idle speed adjustments. Normal idle
speed 850-1050 RPM.

NOTE
Some 1999 and all 2000 model year fuel injected vehicles
have an idle speed adjuster cable. This cable functions in the
same fashion as carbureted modals.

1. Idle adjustment screw
2. Stop plate

Figure 4-37. Idle Adjustment Screw (1999 Models Only)




MISFIRE

4.15

GENERAL

Misfire At Idle or Under Load

Misfire conditions may be caused by:
@ Battery condition and connections.

® Fuel system problems. See tables under 4.8 INITIAL
DIAGNOSTIC CHECK.

DIAGNOSTICS

Diagnostic Notes

The reference numbers below correlate with the circled num-
bers on the Test 4.15 flow charts.

Any open spark around gasoline or other combuslibles
could result in fire or explosion causing death or serious
injury. Thoroughly wipe up an spilt fuel and dispose of
rags in a suitable manner.

1. See Figure 4-38. A SPARK TESTER (Part No. HD-
26792) must be used to verify adequate secondary volt-
age (25,000 volts) at the spark plug.

a. Turn ignition switch OFF.

b. Remove spark plug cable from spark plug. Visually
check plug condition.

c. Attach cable to SPARK TESTER. Clip tester to cylin-
der head bolt.

d. While cranking engine, watch for spark to jump
tester gap on leads.

e. Reinstall and repeat procedure on other spark plug
cable.

2. Perform spark plug cable resistance test.

a. Remove spark plug cable from spark plug and igni-
tion coil. For best results, use a needle nose pliers
for removal/installation on coil. Gently grasp cable
as close to terminals as possible.

b. Using an chmmeter, touch probes to terminals on
each end plug wire.

c. Compare resistance values to Table 4-12. Replace
cables not meeting specifications. Reinstall and
repeat procedure on other spark plug cable.

bO566x4x

Figure 4-38. Spark Tester

Table 4-12. Spark Plug Cables

SPECIFICATION REAR FRONT
. 19.0-19.25 7.25-7.50

Length in. (mm) (482.6-489.0) | (184.2-190.5)
Resistance-ohms 4750-11,230 1812-4375

3. |If carbon tracking is evident, replace ignition coil and

inspect spark plug wires. Wires must be clean and tight.
Excessive wire resistance or faulty connections can
cause coil damage. See 4.30 IGNITION COIL.

4. This test can also be performed by substituting a known

good coil for one causing the no spark condition. The coil
does not require full installation to be functional. Verify
faulty coil by performing resistance test. See 4.30 IGNI-
TION COIL.

5. Use HARNESS CONNECTOR TEST KIT (Part No. HD-

41404), gray pin probe and patch cord to the coil connec-
tor [18].

6. Inspect for corrosion at battery terminals, main circuit

breakers, ignition fuse terminals (GY/O and R/BK), right
handlebar connector [1] and coil connector.
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Figure 4-39. Ignition Coil Circuit

Table 4-13. Wire Harness Connectors in Figure 4-39.

NO. DESCRIPTION TYPE LOCATION
[10] ECM (black) 12-place Deutsch under seat

[22] Right handlebar switch 4-place under fuel cell

[83] Coll 3-place Packard under fuel cell, left side




Test 4.15 (Part 1 of 2)

I Is tuel contaminated?
| YES | NO |
Drain and flush Use Spark Tester to check cables.
tank. Refill with @ See 4.11 ENGINE CRANKS BUT WILL
fresh fuel. NOT START. Did spark
jump gap on both leads?

[Cyes

Check for:

* Plug fouling due to engine
mechanical fault.

* Faulty, worn or cracked spark plug(s).

*Faulty or poor connection at plug.

7520

@ Check resistance of each spark plug

[ho ]

cable that did not fire the Spark Tester.

Also, check for faulty plug wire connections
and wire boots for carbon tracking.

Are wires OK?

[ves

@ Coils should be free
of carbon tracking.

Are they?

[o ]

Replace
faulty wires.

7525

[ves

Switch coll with unit
known to be good.
Perform spark test.

@G

Did spark jump gap
during engine cranking?

o]

Replace
ignition coil.

EES

Original ignition coil
is faulty. Replace.

7536

[ ]

GotoTest4.15
STOP| “(part2012).



Test 4.15 (Part 2 of 2)

QIO

Continued from Test 4.15 (Part 1 of 2).

Disconnect negative battery cable. Measure
resistance between battery positive and coll
connector [B3] Terminal B (W/BK).
Wiggle hamess. Is resistance continuously
less than 1.0 ohm?

=]

Replace cam sensor
with a unit known
to be good. Does

problem still exist?

[no ]

Find source
of intermittent
and repair.

7540

=]

Install original cam
sensor. Replace ECM.
See 4.28 ELECTRONIC
CONTROL MODULE.

7541




TROUBLE CODE 11

4.16

GENERAL

Throttle Position Sensor

See Figure 4-40. The throttle position sensor (TP sensor) is
supplied 5.0 volts from the ECM (5v REF) and sends a signal
back to the ECM (TP sensor signal) which varies according to
throttle position. The output signal from the TP sensor varies
from:

@ 0.5-1.5 volts at idle (closed throttle).
® 3.9-4.9 volts at wide open throttle.

A Code 11 will set if the TP sensor signal voltage does not fall
within the acceptable range.

NOTE

If the TP sensor is removed and/or replaced, the sensor must
be calibrated using a Scanalyzer. See 4.33 THROTTLE
POSITION SENSOR.

DIAGNOSTICS

Diagnostic Tips

The Scanalyzer reads throttle position in degrees. TP sensor
voltage should increase at a steady rate as throttle is moved
from idle to wide open throttle. An open or short to ground in
R/W or BK/W wires will also result in a Code 11.

Check for the following conditions:

e Poor connection. Inspect ECM harness connector for
backed out terminals, improper mating, broken locks
improperly formed or damaged terminals, poor terminal-
to-wire connection and damaged harness.

® Perform 4.7 WIGGLE TEST to locate intermittents. If
connections and harness check out OK, monitor TP sen-
sor voltage using a Scanalyzer or DVOM while moving
related connectors and wiring harness. If the failure is
induced, the TP sensor display will change.

@ TP sensor scaling. Observe the TP sensor voltage dis-
play while opening the throttle with engine stopped and
ignition switch ON. Display should vary from closed throt-
tle TP sensor voltage (when throttle is closed) to greater
than 4.0 volts (when throttle is held wide open). As the
throttle is slowly moved, the voltage should change
gradually without spikes or low voltages being observed.

Scanalyzer Notes

The Scanalyzer icon appears at those points in the flow chart
where the Scanalyzer can be used.

1. Sensor and harness
2. Screws (2) (metric)
3. Throttle shaft

Figure 4-40. TP Sensor Assembly

C (BK/W wire)

B (V/Y wire)

bOB51x4x

Figure 4-41. TP Sensor Terminals [88A]

Diagnostic Notes

The geference numbers below correlate with the circled num-
bers on the Code 11 flow charts.

1, Connect BREAKOUT BOX (Part No. HD-42682) to ECM.
See 4.6 BREAKOUT BOX.

2. Use HARNESS CONNECTOR TEST KIT (Part No. HD-
41404), black socket probe and patch cord.



R/W = 5 volt reference
V/Y = TP sensor signal
BK/W = sensor ground

bO526x4x

Throttle
position
sensor

Cam position
sensor

bOS27xdx

H

1/2|/3|4|5|/6|7|8|9[10]/11[12 1412|3]4|5 shlnlg 10]11J12
W U S O -;.‘t AR ;‘h} J. U
Connector [10] ~ Connector [11]
O Electronic control module O
bO525x4x
Figure 4-42, Throttle Position Sensor Circuit
Table 4-14,. Wire Harness Connectors in Figure 4-42,
NO. DESCRIPTION TYPE LOCATION
[11] ECM (gray) 12-place Deutsch under seat
[14] Cam position sensor 3-place Deutsch near starter
[88] TP sensor 3-place Packard behind air cleaner backplate




Code 11 Test (Part 1 of 2)

®

Connect Scanalyzer (HD-41325) if available or attach ECM to Break-
out Box (HD-42682). Plug DVOM into Pin 2 (+) and Pin 7 (-) of Break-
out Box connector [11]. With ignition ON, gradually open throttle while
observing voltage. Does voltage steadily increase with no spikes or
low voltages observed from 0.5-1.5 volts at |dle (closed throttle) to
3.9-4.9 volts at wide open throttle?

YES

Check engine lamp con-
tinuously ON and CODE
11 only code set?

YES

Replace ECM, See 4.28 Check for intermittents by per-
ELECTRONIC CONTROL forming 4.7 WIGGLE TEST.
MODULE. Intermittents present?
7555
YES NO
To identify source of Replace TP sensor (4.33
intermittents, start at box THROTTLE POSITION
marked by Bold Aster- SENSOR). Clear codes
isk on right side of flow if Scanalyzer is available
chart. Follow steps while and road test. did check
wiggling hamess and engine
monitoring DVOM. lamp come on and
set CODE 117
7560
YES NO
Install original TP sensor System
and replace ECM (4.28 now OK.
ELECTRONIC CON-
TROL MODULE). Road 7570
test again to verify.
7565

Clear codes and confirm

* Was voltage greater
than 4.9 volts

YES

Connect Breakout Box if not
already connected. Disconnect
TP sensor connector (88] and
ECM connector [11]. Measure
voltage at Pin 2 (+) and Pin 7 (-).

Does voltage measure 5.0 volts?

Go to Code 11 Test
(Part 2 of 2).

EES

Reconnect TP sensor

Locate and repair

connector [88]. Measure short between V/Y wire
TP sensor voltage at and battery voltage.
wide open throttle. Is
voltage greater than 7576
5.0 volts?
ves [0 ]
Locate and repair short Locate and repair
between R/W wire and short between V/Y
battery voltage. wire and R/W wire.
7586 7585

proper
-4 operation with no check engine

lamp.



Code 11 Test (Part 2 of 2)

Continued from Code 11 Test (Part 1 of 2).
Unplug TP sensor connector [88]. MBG:SUI’EI voltage

®

Is voltage 5.0 +/- 0.257

Terminal A (R/W wire) (+) and C (BK/W wire) (-) with ignition ON.

between

YES

o]

Connect Breakout Box if not
already connected. Check
resistance between ECM Pin
2 on connector [11] to chassis
ground. Is resistance greater
than 1 megaohm?

®

Connect Breakout BOx if not already connected.
Turn ignition switch OFF. Disconnect ECM con-
nector [11]. Check for continuity between connec-
tor [88] Terminal A (R/W wire) and Pin 1 of
connector [11]. Continuity present?

YES
Check continuity from Find short to ground
Pin 2 of connector [11] on V/Y wire.
to Terminal B on
connector [B8]. 7805
Continuity present?
Vs (o ]
Replace TP sensor. Locate and repair
See 4.33 THROTTLE open in V/Y wire.
POSITION SENSOR.
7580

7590

Check continuity Locate and repair open
between connector [88] in RY'W wire.
Terminal B (V/Y wire)
and Pin 2 of connector 7615
[11]. Continuity present?
YES
Check continuity Locate and repair open
.| between connector [88) in VY wire.
Terminal C and Pin 7 of
connector [11], 7580
Continuity present?
YES l NO I

lamp.

Clear codes and confirm proper
operation with no check engine

Disconnect cam position sensor
connector [14]. Measure resislance
between connector [88] Terminal A

and Terminal C. Is resistance greater

than 1 megaohm?

in BK/W wire.

Locate and repair open

[ ves |

Replace ECM, See 4.28 Locate and repair short
ELECTRONIC CONTROL between R/'W and BK/'W
MODULE, wires. Reconnect [14],
7591

7592

7610




TROUBLE CODE 13

417

GENERAL

Oxygen (02) Sensor

See Figure 4-43. The oxygen (O2) sensor provides a signal to

the ECM which indicates whether or not the engine is running

rich.

@ A low voltage signal (<0.41 V) indicates the engine is
running lean.

® A high voltage signal (>0.56 V) indicates the engine is
running rich.

When the air/fuel mixture is ideal, approximately 14 parts air
to 1 part fuel, the voltage will be approximately 0.48 V.

DIAGNOSTICS

Diagnostic Tips

The Scanalyzer or DVOM displays the signal from the O2
sensor in volts. This voltage will have an average value tend-
ing towards lean, rich or ideal value depending on operating
temperature of the engine, engine speed and throttle posi-
tion. An open/short to voltage or short to ground in the V/GY
wire will cause the engine to run rich (short to ground) or lean
(short to voltage). The engine must be running at part throttle
(2500 RPM) for the ECM to detect an O2 sensor failure.

Check for the following conditions:

e Poor connection. Inspect the ECM harness connector
[11], fuel injector connectors [84, 85] and O2 sensor con-
nector wiring for backed out terminals, improper mating,
broken locks, improperly formed or damaged terminals,
poor terminal-to-wire connection and damaged harness.

e Dirty/stuck open injectors. The motorcycle may run
lean (dirty/clogged injectors) or rich (stuck open injec-
tors) if there is an injector problem. This could also cause
poor fuel economy and performance.

® Loose 02 sensor. See Figure 4-44. If the O2 sensor is
loose engine performance may be affected. This could
also show up as a slow changing O2 sensor voltage on
the Scanalyzer.

e Loose/leaking exhaust. This can cause a poor ground
connection for sensor or allow fresh air into the exhaust
system. If fresh air enters exhaust system, the O2 sen-
sor will read a lean condition, causing the system to go
rich.

Diagnostic Notes

1. Connect BREAKOUT BOX (Part No. HD-42682) to ECM.
See 4.6 BREAKOUT BOX.

67682

1.
2.

Oxygen sensor
Connector [137]

Figure 4-43. Oxygen Sensor

1.
2.
3.

"m g 4
,.
>
;

Oxygen sensor
Connector wiring [137]
Battery tray

Figure 4-44. Oxygen Sensor Installed



Oxygen
sensor [137]
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Figure 4-45. Oxygen Sensor Circuit
Table 4-15. Wire Harness Connectors in Figure 4-45.
NO. DESCRIPTION TYPE LOCATION
[11] ECM (gray) 12-place Deutsch under seat
[137] Oxygen sensor 1-place above starter




Code 13 Test (Part 1 of 3)

Disconnect O2 sensor from hamess. Connect DVOM to
Pin 4 (+) and Pin 8 (-) of connector [11] (gray) or use Scanalyzer.

Turn ignition ON and start engine. (Engine must be on and running for
Scanalyzer to read O2 sensor values). Observe O2 voltage.

Is it approximately 0.5 volts?

YES NO. NO.
0 volts. Greater than
1 volt,
|
Install Breakout Box (HD-42682) leaving Install Breakout Box (HD-42682) leaving
STOP harness side connector [11] disconnected hamess side connector [11] disconnected
from the Breakout Box. Is the O2 voltage from the Breakout Box. Is the O2 voltage
approximately 0.5 volts? approximately 0.5 volis?
Go to Code 13 Test | I
(Part 2 of 3).
YES |N0| |YES| |N0|
Locate and repair Replace ECM. See Inspect V/IGY Replace ECM. See
short to ground on 4,28 ELECTRONIC wire for shorts to 4.28 ELECTRONIC
VIGY wire. CONTROL MODULE. voltage and repair. CONTROL MODULE.
7656 7657 7658 7659

.9

Clear codes and confirm proper
operation with no check engine
lamp.




Code 13 Test (Part 2 of 3)

Continued from Code 13 Test (Part 1 of 3).

Tum ignition OFF and reconnect O2 sensor. Turn ignition ON
and start engine. Allow engine to reach operating temperature.
Does voltage quickly flunctuate between 0.4-0.6 volts?

0.0-0.4 volts.

Perform 4.13 FUEL
PRESSURE TEST.
Pressure too low?

|

NO.
0.6-1.0 volts.

Perform 4.13 FUEL
PRESSURE TEST.
Pressure too high?

|

=

Repair low pres- Check for restricted Replace fuel pump. Check for
sure problem. See fuel filter or fuel line. See 4.37 FUEL injectors stuck
4.13 FUEL PRES- Restriction PUMP. open. See 4.21

SURE TEST. present? TROUBLE CODES
7666 23 AND 32. Retest.
7661
7664
[
Replace fuel line Check for air leaks
or filter. at induction
module. Air leak
7662 present?
s o ]

4-50

NO. YES
Slow or no change.
Check continuity
between Pin 4 [11] STOP
(gray) and [137]
(V/IGY). Continuity
present? Go to Code 13 Test
(Part 3 of 3).
YES Dfﬂ
Replace 02 Repair open
sensor. on VIGY wire.
4,31 SENSORS.
7668

| Repair. |

7663

. Clear codes and confirm proper
% operation with no check gngine

lamp.

Fuel injectors may
be dirty. See Fuel
Injectors under 4.38
THROTTLE BODY
AND MANIFOLD.

7667




Code 13 Test (Part 3 of 3)

Continued from Code 13 Test (Part 2 of 3).

Tum ignition OFF and reconnect O2 sensor. Turn ignition ON
and start engine. Allow engine fo reach operating temperature.
Does voltage quickly flunctuate between 0.4-0.6 volts?

EES

[ro ]
Check far intermittents by per-

See Code 13 Test (Part 2 of 3)
forming 4.7 WIGGLE TEST. for diagnostic material.
Intermittents present?

YES Elg

Repair Replace O2 sensor
as necessary. (4.31 SENSORS). Clear
codes if Scanalyzer is
7660 available and road test.
Did check engine lamp
come on and set CODE
137
YES NO
Install original O2 sensor System
and replace ECM (4.28 now OK.
ELECTRONIC CONTROL
MODULE). Road test again 7672
to verify,
7671

Clear codes and confirm proper
operation with no check engine
lamp.
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TROUBLE CODE 14

4.18

GENERAL

Engine Temperature Sensor

CAUTION

Do not pull on engine temperature sensor wiring. Excess
strain to sensor wiring will cause sensor damage.

The ECM supplies and monitors a 0-5 volt signal to one side
of the engine temperature sensor (ET sensor). The other side
of the ET sensor is connected to ground through the engine.

See Table 4-16. The ET sensor is a thermistor device which
means that at a specific temperature it will have a specific
resistance across its terminals. As this resistance varies, so
does the supplied voltage.

@ Athigh temperatures, the resistance of the sensor is very
low. This effectively lowers the signal voltage.

@ At low temperatures, the resistance is very high, allowing
the voltage to rise close to the supplied voltage of 5 volts.

The ECM monitors this voltage to compensate for various
operating conditions.

DIAGNOSTICS

Diagnostic Tips

The Scanalyzer displays engine temperature in degrees.
Once the engine is started, the temperature should rise
steadily.

An intermittent may be caused by poor connection, rubbed
through wire insulation or a wire broken inside the insulation.

Check the following conditions:

® Poor connection. Inspect ECM harness connector [11]
for backed out terminals, improper mating, broken locks,
improperly formed or damaged terminals, poor terminal-
to-wire connection and damaged harness.

@ Shifted sensor. The temperature-to-resistance values
table may be used to test the ET sensor at various tem-
perature levels in order to evaluate the possibility of a
shifted (out-of-calibration) sensor which may result in
driveability problems.

Diagnostic Notes

The reference numbers below correlate with the circled num-
bers on the Code 14 flow charts.

1. Connect BREAKOUT BOX (Part No. HD-42682) to ECM.
See 4.6 BREAKOUT BOX.

2. Use HARNESS CONNECTOR TEST KIT (Part No. HD-
41404), gray pin probes and patch cord.

Scanalyzer Notes
The Scanalyzer icon appears at those points in the flow chart

where the Scanalyzer can be used.

Table 4-16. Engine Temperature
Sensor Specifications

VOLTS RESISTANCE TEMP °C TEMP °F
0.00 0 300 572
0.21 145 255 491
0.42 303 210 410
0.62 463 190 374
0.81 638 170 338
1.20 1042 150 302
1.59 1539 130 266
3.01 4991 85 185
4.43 25,647 40 104
463 41,295 25 77
4.83 93,759 10 50
4.88 134,200 0 32
4.93 232,414 -10 14

NOTE

All voltage and resistance values are approximate (+/- 20%).
Engine temperature sensor is measured between Terminal 9
of connector [11] and system ground (Terminals 2 and 11 of
connector [10]).




Engine

temperature
sensor [90]
bUS28x4x
3
o
Engine temperature
sensor
[90A]
[90B] |
|
|
S
Iﬂ.
>
1]2/3|a|s|6|7]8]9/10]11]12 1]2[3]a|s][e][7][8]9]10]11]12
Connector [10] Connector [11]
Electronic control module O

b0525x4x

Figure 4-46. Engine Temperature Sensor Circuit

Table 4-17. Wire Harness Connectors in Figure 4-46.

NO. DESCRIPTION TYPE LOCATION
[11] ECM (gray) ) 12-place Deutsch under seat
[90] Engine temperature sensor 1-place bullet above rear cylinder head, left side
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Code 14 Test (Part 1 of 2)

between [90] and body of ET sensor.

is at room temperature (60-80° F)?

Disconnect ET sensor connector [90). Measure resistance

Is resistance between 33761-74328 ohms when engine

YES

Attach Breakout Box (HD-42682) to ECM.

Using a DVOM, measure the resistance
between ET sensor connector and ECM Pin
* 9 of [11]. Is It less than 1.0 ohm?

Eulg

Replace ET sensor. See
4.31 SENSORS.

el

YES

* Using a DVOM, measure the resistance
between Pin 9 of [11] and
Pin 2 of [10] and Pin 11 of [10]
on Breakout Box.
Is it greater than 1.0 megaohm?

IE;ZI
Examine PK/Y wire
in hamess for

open circuit
and repair,

=]

STOP

Go to Code 14 Test
(Part 2 of 2).

At some point in the flow chart you may be instructed y
to jump directly to the box marked by an asterisk. Dis- %
regard lhe asterisk (but not the instruction box) if your

normal progression through the chart brings you to

this location.

IE*'-ZI
Examine hamess for

short to ground and
repair.

7695

Clear codes and confirm proper
operation with no check engine
lamp.




Code 14 Test (Part 2 of 2)

Continued from Code 14 Test (Part 1 of 2).

Connect ECM to Breakout Box. With DVOM or
Scanalyzer (Wiggle Test Mode) still connected,
check for intermittents by performing 4.7 WIGGLE
TEST. Intermittents present?

YES

While wiggling hamess to locate source of
intermittents, perform the steps under Code
14 Test (Part 1 of 2) marked by

Disconnect ET sensor connectar. Turn igni-
tion switch ON. Using a DVOM, measure the
voltage between ECM Pin 8 of [11] and Pin 2

Bold Asterisks. Repair as necessary. of [10] on Breakout Box.
Is vollage approximately 5 volls?
7660
|
YES NO NO
Less than Greater than
4.7 voits 5.3 voits.
Replace ET sensor (4.31 With ET sensor disconnected, dis- Unplug ECM leaving Breakout Box
SENSORS), clear codes connect ECM connector [11]. Mea- connected at vehicle hamess,
if Scanalyzer is available sure resistance between ECM Measure voltage between ECM
and road test. Pin 9 of [11] and Pin 2 of [10]. Pin 8 of [11] and Pin 2 of [10] on
Did check engine lamp Is resistance less than 1 chm? Breakout Box.
come on and set only Is the voltage 0 volis?

CODE 147
YES [ NO | |YES| |N0| [ ves | [ no |
|
Install original ET sensor, System OK. Repair short to Replace ECM. See Replace ECM. See
replace ECM (4.28 ELEC- ground on 4.28 ELECTRONIC 4,28 ELECTRONIC
TRONIC CONTROL MODULE) =m PK/Y wire. CONTROL MODULE. CONTROL MODULE.
and road test.
7675 7680 7685
7665
At some point in the flow chart you may be instructed Examine ET signal wire
* to jump directly to the box marked by an asterisk. Dis- (PK/Y) for short to 12
regard the asterisk (but not the instruction box) if your ~ * volts and repair.
normal progression through the chart brings you to
this location. L 7690

Clear codes and confirm proper
operation with no check engine
lamp.



TROUBLE CODE 15

4.19

GENERAL

Intake Air Temperature Sensor

The ECM supplies and monitors a signal at Pin 10 of [11] to
one side of the intake air temperature sensor (IAT sensor).
The other side of the IAT sensor is connected to a common
sensor ground, which is also connected to the ECM (Pin 7 of
[11).

See Table 4-18. The IAT sensor is a thermistor device, mean-
ing that at a specific temperature, it will have a specific resis-
tance across its terminals. As this resistance varies, so does
the supplied voltage (Pin 10).

® At high temperatures, the resistance of the sensor is
very low. This effectively lowers the signal voltage on Pin
10.

@ Atlow temperatures, the resistance is very high, allowing
the voltage to rise close to the supplied voltage of 5 volts.

The ECM monitors this voltage to compensate for various
operating conditions.

DIAGNOSTICS

Diagnostic Tips
The Scanalyzer displays intake air temperature in degrees.

An intermittent may be caused by a poor connection, rubbed
through wire insulation or a wire broken inside the insulation.

Check for the following conditions:

® Poor connection. Inspect ECM harness connector for
backed out terminals, improper mating, broken locks
improperly formed or damaged terminals, poor terminal-
to-wire connection and damaged harness.

e Perform 4.7 WIGGLE TEST to locate intermittents. If
connections and harness check out OK, use the Scana-
lyzer to check intake air temperature reading while mov-
ing related connectors and wiring harness. If the failure
is induced, the IAT sensor display will change.

@ Shifted sensor. The temperature-to-resistance values
table may be used to test the ET sensor at various tem-
perature levels in order to evaluate the possibility of a
shifted (out-of-calibration) sensor which may result in
driveability problems.

Diagnostic Notes

The reference numbers below correlate with the circled num-
bers on the Code 15 flow charts.

1. Connect BREAKOUT BOX (Part No. HD-42682) to EFI
harness only (leave ECM disconnected). See 4.6 BREA-
KOUT BOX.

2. Use HARNESS CONNECTOR TEST KIT (Part No. HD-
41404), gray socket probes and patch cord.

3. Use HARNESS CONNECTOR TEST KIT (Part No. HD-
41404), gray pin probe and patch cord.

Scanalyzer Notes

The Scanalyzer icon appears at those points in the flow chart
where the Scanalyzer can be used.

Table 4-18. Intake Air Temperature
Sensor Specifications

VOLTS | RESISTANCE | TEMP°C | TEMP°F

| 0.49 1086 125 257
0.68 1561 113 234.5
0.86 2077 100 212
1.13 2920 90 194
1.40 3889 80 176
2.25 8149 60 140

- 3.09 16,178 40 104
3.52 23,670 30 86
3.94 37,170 20 68
4.24 55,359 10 50
4.53 96,383 0 32
4.68 146,250 -10 14
4.83 284,118 -20 -4

NOTE

All voltage and resistance values are approximate (+/- 20%).
Intake air temperature sensor is measured between Terminal
10 of [11] and system ground (Terminals 2 and 11 of [10]).




Lt GN/Y = 5 volt reference and sensor signal
BK/W = sensor ground

Intake air
temperature
sensor [89]

Installed h
IAT sensor

b0529x4x

lf%i [P89B] |
>0 [P89A] T
dH |
I
|
| |

- ..\__

LI
1/2|3[a]s]6/7]8]9]10]11]12 1]2[3]a][s[6[7[8]s]t0[11]12
Connector [10] I Conhector [11]

Electronic control module O
b0525x4x

Figure 4-47. Intake Air Temperature Sensor Circuit

Table 4-19. Wire Harness Connectors in Figure 4-47.

NO. DESCRIPTION TYPE LOCATION
[11] ECM (gray) 12-place Deutsch under seat
[89] |AT sensor 2-place Deutsch behind air cleaner backplate




Code 15 Test (Part 1 of 2)

©
=4

Connect Breakout Box to connector [11] leaving ECM disconnected. With

engine at room temperature (68-86°F), use a DVOM to measure resistance across

Pin 10 of [11] and Pin 7 of [11] on the Breakout Box.
Is the resistance between 23,670-37,170 ohms?

EES

Connect ECM to Breakout Box. Check for
intermittents by performing 4.7 WIGGLE

TEST. Intermittents present?

[vo ]

STOP

Go to Code 15 Test
(Part 2 of 2).

YES

While wiggling hamess to locate source of
intermittents, perform the steps under Code
15 Test (Part 2 of 2) marked by
Bold Asterisks. Repair as necessary.

s

Disconnect IAT sensor connector. Tum
ignition switch ON. Using a DVOM,
measure the voltage between
ECM Pin 10 (+) and Pin 7 (-) of [11]
on Breakout Box.

Is the voltage approximately 5 volts?

YES

Replace IAT sensor (4.31
SENSORS), clear codes
if Scanalyzer is available

NO
Less than
4.7 volts

With IAT sensor disconnected, dis-
connect ECM connector [11]. Mea-

NO
Greater than
5.3 volts.

I

Unplug ECM leaving Breakout Box
connected at vehicle harmess.

& and road test. sure resistance between ECM Measure voltage between ECM
e, Did check engine lamp Pin 10 of [11] and Pins 2 and 11 Pin 10 of [11] and Pin 2 of [10] on
come on and set only of [10]. Is resistance less than 1 Breakout Box.
CODE 157 megaohm? Is the voltage 0 volis?
YES | NO | YES [ves | [ no |
Install original IAT | System OK. | Repair short to Replace ECM. See Replace ECM. See
sensor, replace ground on 4.28 ELECTRONIC 4.28 ELECTRONIC
ECM and road test. L Lt GN/Y wire, . |CONTROL MODULE.| | CONTROL MODULE.
7720 7730 e 7740

At some point in the flow chart you may be instructed

* to jump directly to the box marked by an asterisk. Dis-
regard the asterisk (but not the instruction box) if your
normal progression through the chart brings you to
this location.

Clear codes and confirm proper
% operation with no check engine

lamp.

Examine IAT signal
wire (Lt. GN/Y) for
short 1o 12 volts
and repair.

7745




Code 15 Test (Part 2 of 2)

®

Continued from Code 15 Test (Part 1 of 2)

Disconnect IAT sensor connector [89]. Measure

resistance between Pins 1 and 2 of [89] at sensor.

With engine at room temperature (60-90° F),
is resistance between 6816 -3314 ohms?

© *

© *

Al some point in the flow chart you
may be instructed to jump directly to
the box marked by an asterisk, Disre-
gard the asterisk (but not the instruc-
tion box) if your normal progression
through the chart brings you to this
location.

operation with no check engine

.% Clear codes and confirm proper
lamp.

YES

Using a DVOM, measure the resistance
between IAT sensor connector [89] terminal
1 and ECM Pin 10 on Breakout Box.

Is it less than 1.0 ohm?

En’g

Replace IAT sansor.
See 4.31 SENSORS.

7760

YES

Using a DVOM, measure the resistance
between IAT sensor connector [89] terminal
2 and ECM Pin 7 on Breakout Box.

Is it less than 1.0 chm?

E‘E__l

Examine Lt. GN/Y
wire in hamess for
open circuit and
repair.

7750

YES

Using a DVOM, measure the resistance
between ECM Pins 10 and 7 of connector
[11] on Breakou! Box.

Is it greater than 1.0 megaohm?

Elg

Examine BK/W wire
in hamess for open
circuit and repair.

7750

YES

Using a DVOM, measure the resistance
between ECM Pin 10 of connector [11] on
Breakout Box and ground.

Is it greater than 1.0 megachm?

EICZ'

Examine Lt, GN/Y wire and
BK/W wire in harmess for short
between these two circuits and

repair.

7750

YES

To locate sources of intermittents, wiggle
harness while performing steps marked
above by Bold Asterisk.

Repair as necessary.

7755

Elg__l

Examine harness
for short to ground
and repair.

7750



TROUBLE CODE 16

4.20

GENERAL

Battery Voltage

A Code 16 will set if the ECM sees battery positive voltage
less than 6 volts or greater than 18 volts.

® A low voltage condition typically occurs during activation
of the starter or generally indicates loose wire connec-
tions.

@ A high voltage condition is usually caused by a faulty
voltage regulator.

DIAGNOSTICS

Diagnostic Notes

The reference numbers below correlate with the circled num-
bers on the Code 16 flow charts.

1. The ECM is monitoring voltage at ECM connector [10]

(black) Terminal 1. Connect BREAKOUT BOX (Part No.
HD-42682) to ECM. See 4.6 BREAKOUT BOX.

2. This checks for voltage drops in the ECM power circuit. If
a significant voltage drop is not present, condition may
be caused by excessive starter current draw.

Scanalyzer Notes

The Scanalyzer icon appears at those points in the flow chart
where the Scanalyzer can be used.

-

Ignition relay

2. Starter relay

Figure 4-48. Electrical Relays

Figure 4-49. Fuse Holder




To master
circuit breaker

To starter
interlock circ

uit

bO53Gx4x . / ’f_ PU'BKJ..-'—— - N
—~ —(nBK —¢——— TN
& —{ GY/I0 )—i
| ( (RBK 1| (rBK ) ‘
I o~ oo &——:
A ignition 20A  Lights 15A @
B — ‘ 85 30
| e - Ignition relay
cr— Memory 15A  Instruments 15A 86 87
Ignition D 'S ® .
[ T s il
switch [33] Spare 15A | Accessory 15A | (WeK) ‘ ‘\
) |
(mey \,_ ‘—*— GY/O ) (E
Fotioh 2 !ﬁ
switchz) ' 12[3[4] ‘
{ .
.
Ignition
| | _? = | I ground
I'd N “ f \|
58 5
L. 1’.' ‘_l‘,' S
1] 23] a]s[6]7]8]9]10]11]12 1[2|3|4| s7|s[9|1u| 1]12
e s
Connector [10] Connector [11]
O Electronic control fnodule O
b0525x4x
Figure 4-50. Battery Voltage Circuit
Table 4-20. Wire Harness Connectors in Figure 4-50.
NO. DESCRIPTION TYPE LOCATION
[10] ECM (black) 12-place Deutsch under seat




Code 16 Test (Part 1 of 2)

Perform charging system tests.
Charging system OK?

YES

Remove spark plug cables from spark plugs.
Attach Breakout Box (HD-42682) to ECM.
Measure voltage at ECM Pin 1 (+) and

Pin 11 (-) of [10] on Breakout Box while cranking
engine. Disregard voltage during first two seconds

of cranking. Is voltage above 6.2 volts?

E'cﬂ

Repair charging
system.

YES

System
OK.

®

Dlg

Measure voltage drop between Battery
Positive Terminal (+) and ECM Pin 1 of [10]
on Breakout Box with key ON.

Is voltage drop greater than 0.5 volt?

YES

Measure voltage drop between Battery
Positive Terminal (+) and Terminal 87 on

ETZI
Check for excessive starter cur-
rent draw. See 5.6 STARTER

ECM safety interlock relay with key ON. SYSTEM TESTING.
Is voltage drop greater than 0.5 volt?
7768
ves [vo ]
Measure voltage drop between Battery Replace GY wire
Positive Terminal (+) and GY/O Terminal 30 of terminals.
on ignition relay with key ON.
Is voltage drop greater than 0.5 volt? 7766
[yes : [(no ]
Replace Ignition
relay.
STOP —
Go to Code 16 Test
(Part 2 of 2).
; Clear codes and confirm proper
- operation with no check engine

lamp.




Code 16 Test (Part 2 of 2)

Continued from Code 16 Test (Part 1 of 2).

Measure voltage drop between Battery
Posilive Terminal (+) and GY/O wire Termi-
nal (-) on ignition fuse with key ON.

Is voltage drop greater than 0.5 volt?

YES

Measure voltage drop between Battery
Positive Terminal (+) and R/BK wire
Terminal on 20 amp ignition fuse with key
ON. Is voltage drop greater than 0.5 volt?

chﬂ

Repair GY/O wire
or terminals.

7781

YES

IEI-ZI

Measure voltage drop between Battery Replace fuse or
Positive Terminal (+) and R/BK wire Termi- fuse terminals.
nal C of [33] with key ON. Is voltage drop
greater than 0.5 volt? 7r82
YES | NO |

Measure vollage drop between Battery Repair R/BK wire or
Positive Terminal (+) and R wire Terminal A terminals.
of [33] with key ON. Is voltage drop greater
than 0.5 volt? L 7769
YES
Measure voltage drop between Battery Replace ignition
Positive Terminal (+) and silver post of 30 switch.
amp circuit breaker with key ON.
Is voltage drop greater than 0.5 volt? 7783
YES | No |

Measure voltage drop between Battery
Positive Terminal (+) and copper post of 30
amp circuit breaker with key ON.

Is voltage drop greater than 0.5 voit?

Repair R wire or
terminals,

7780

YES

Replace BK wire between circuit breaker
and battery.

7784

operation with no check engine

% Clear codes and confirm proper
= lamp.

Replace circuit
breaker.




TROUBLE CODES 23 AND 32 4.21

GENERAL

6765

Front Fuel Injector (Code 23)
And Rear Fuel Injector (Code 32)

See Figure 4-51. The fuel injectors (1, 2) are solenoids that
allow pressurized fuel into the engine intake tract. The injec-
tors are timed to the engine cycle and are triggered sequen-
tially.

See Figure 4-52. The power for the injectors comes from the
ignition relay. The ignition relay also provides power for fuel
pump, ECM, bank angle sensor and the ignition coils. The
ECM provides the path to ground to trigger the injectors.

NOTE
System fuse and ignition relay failures or wiring harness
problems will cause 12 volt power to be lost to both injectors,
ignition coils, ECM, bank angle sensor and fuel pump.

Front fuel injector
Rear fuel injector
Clip (2)

Fuel rail

oM

Figure 4-51. Fuel Injectors

DIAGNOSTICS

Diagnostic Notes

The reference numbers below correlate with the circled num-
bers on the Code 23/32 flow charts.

The gasoline in the fuel supply line downstream of the
fuel pump is under high pressure (49 psi [338 kPa]). To
avoid an uncontrolled discharge or spray of gasoline,
always purge the system of high pressure gas before
removing fuel tank. Gasoline is extremely flammable and
highly explosive. Inadequate safety precautions could
result in death or serious injury.

1. Purge fuel line and remove fuel tank. See 4.34 FUEL
TANK.

2. Use HARNESS CONNECTOR TEST KIT (Part No. HD- Figure 4-52. Fuel Injector Connector
41404), purple pin probes and patch cord.

3. Connect BREAKOUT BOX (Part No. HD-42682) to ECM.
See 4.6 BREAKOUT BOX.

4. Use HARNESS CONNECTOR TEST KIT (Part No. HD-
41404), purple pin probes and patch cord to BREAKOUT
BOX (Part No. HD-42682) and gray socket probes and
patch cord to FUEL INJECTOR TEST LAMP (Part No.
HD-34730-2C).

Scanalyzer Notes

The Scanalyzer icon appears at those points in the flow chart
where the Scanalyzer can be used. If a number is printed
next to the icon, then refer to the Scanalyzer notes at the bot-
tom of the flow chart.
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Figure 4-53. Fuel Injector Circuit

Table 4-21. Wire Harness Connectors in Figure 4-53.

NO. DESCRIPTION TYPE LOCATION
[10] ECM (black) 12-place Deutsch under seat

[84] Front injector 2-place under fuel cell

[85] Rear injector 2-place under fuel cell




Code 23/32 Test (Part 1 of 2)

®

=

Is connector connected at the injector?

YES

Disconnect and attach Fuel Injector Test
Lamp. Crank engine. Does lamp flash?

Reconnect and
install fuel tank.

®

7785

YES

Measure resislance of the suspect injector.
Resistance across terminals should be
12.25 ohms? Is it?

Elca

Check Terminal 1 (GY wire) on injector
connector to ground. Should be
equivalent to battery voltage after key ON.

| Is it?
[ |
YES
Check for loose or Replace injector. See
corroded terminals | | 4.38 THROTTLE BODY
i hamess, Ropar | | - AND MANIFOLD. @ Attach Breakout Box (HD-42682) to ECM.
apnoceema: 7798 If CODE 23, measure resistance between
7790 ECM Pin 5 of [10] (W/Y wire) and
Terminal 2 of front injector connector [84].
If CODE 32, measure resistance between
ECM Pin 8 of [10] (GN/GY wire) and
Terminal 2 of rear injector connector [85].
Is resistance less than 0.5 ohm?
YES

Using Breakout Box, check with test lamp
between ECM [10] Pin 5 (CODE 23) or
ECM [10] Pin 8 (CODE 32) and ECM [10]
Pin 1. Does light flash when cranked?

E:IcZI

Repair open or
poor connection.

7805

YES

Recheck connections.
Perform 4.7 WIGGLE TEST.
Repalr as necessary.

7810

lamp.

Clear codes and confirm proper
operation with no check engine

EIG_‘l

Replace ECM. See 4.28
ELECTRONIC CONTROL
MODULE.

7815

Go to Code 23/32
Test (Part 2 of 2)

SCANALYZER NOTES

With the engine off, Scanalyzer (Active Diagnostic
Test Made) can be used to energize either the front
or rear injector once each second for a total of five

seconds.

With the engine off, Scanalyzer (Active Diagnostic
Test Mode) can be used to turn fuel pump on for
periods up to 30 seconds. Power to the pump also
includes power to the fuel injectors and ignition

coll.




Code 23/32 Test (Part 2 of 2)

Continued from Code 23/32 Test (Part 1 of 2).

Check for 12 volts at Terminal 87

o of the ignition relay.
2’ ., Is there 12 volts at Terminal 877
YES | NO I
Ignition relay is OK. Measure resistance Check for multiple codes.
between Terminal 87 of the ignition relay and See 4.3 CHECKING FOR
Terminal 2 (W/Y for Code 23 or GN/GY for TROUBLE CODES.
Code 32) wire at injector connector.
Is resistance less than 0.5 ohm?
With DVOM still Find and repair
attached, perform 4.7 connection ar
WIGGLE TEST to locate open wire.
intermittents. Repair
as necessary. 7825
7820

- Clear codes and conflrm proper
" operation with no check engine
) lamp.

SCANALYZER NOTES

Test Mode) can be used to energize either the front Test Mode) can be used to turn fuel pump on for

or rear injector once each second for a total of five periods up 1o 30 seconds. Power to the pump also

seconds. includes power to the fuel injectors and ignition
coil,

% With the engine off, Scanalyzer (Active Diagnostic _,% With the engine off, Scanalyzer (Active Diagnostic
5



TROUBLE CODES 24 AND 25

4.22

GENERAL

Front Ignition Coil (Code 24)
And Rear Ignition Coil (Code 25)

A Code 24 or 25 will set if the ignition coil rise time is out of
range. This could occur if there is an open coil or loss of
power to the coil. If both codes are set, it is likely a coil power
failure or a coil failure.

See Figure 4-54. The coil receives power from the ignition
relay at coil pin B (4) at the same time that the fuel pump and
injectors are activated. The fuel pump is active for the first two
seconds after the ignition switch is turned ON and then shuts
off until RPM is detected from the cam position sensors, at
which time it is reactivated.

DIAGNOSTICS

Diagnostic Notes

The reference numbers below correlate with the circled num-
bers on the Code 24/25 flow charts.

1. Use HARNESS CONNECTOR TEST KIT (Part No. HD-
41404), purple pin probes and patch cord.

2. Connect BREAKOUT BOX (Part No. HD-42682) to ECM.
See 4.6 BREAKOUT BOX.

Scanalyzer Notes

The Scanalyzer icon appears at those points in the flow chart
where the Scanalyzer can be used. If a number is printed
next to the icon, then refer to the Scanalyzer notes at the bot-
tom of the flow chart.

SMmBIN -

Rear cylinder spark plug cable
Front cylinder spark plug cable
Coil pin A (rear cylinder)

Coil pin B (12VDC)

Coil pin C (front cylinder)
Connector [83]

Figure 4-54. Ignition Coil

Battery

Figure 4-55. Testing Ignition Coil Connectors
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Figure 4-56. Ignition Coil Circuit

Table 4-22. Wire Harness Connectors in Figure 4-56.

NO. DESCRIPTION TYPE LOCATION
[10] ECM (black) 12-place Deutsch under seat
[83] Ignition coil connector 3-place Packard under fuel cell, left side




Code 24/25 Test

Disconnect coil connector [83]. Attach Test
Lamp to [83] as shown in Figure 4-55.

Do test lamp lights flash when cranked?

Crank engine.

®O

YES I NO l
Faulty coil @ Measure voltage on Terminal B of coil.
connection or coil. Should be equivalent to battery
See Section 7. voltage after key is turned ON.
Isit?
7856
YES | NO |
Attach Breakout Box (HD-42682) to ECM. Mea- Measure voltage at ignition relay
sure resistance between ECM and coil terminals Terminal 87 after key is tumed ON.
as follows: - Should be equivalent to
% battery vollage. Is it?
Trouble Coil ECM 2
Code Terminal Terminal |
24 c 6
(Front) (BE/O) YES
25 A 7
(Rear) (Y/BE) Repair open wire or Check for multiple codes.
connection on See 4.3 CHECKING FOR
Resistance should be less than 0.5 ohms. Is it? GY wire. TROUBLE CODES.
7875

YES | NO I
Perform 4.7 WIGGLE Repair open wire
TEST. Intermittents or connection,
found?
7860
YES | NO I
Repair as Replace ECM. See
necessary. 4,28 ELECTRONIC
CONTROL MODULE.
e a 7870

Clear codes and confirm proper
% operation with no check engine

lamp.

SCANALYZER NOTES

& With the engine off, Scanalyzer (Active Diagnostic _
% Test Mode) can be used to energize either the front =~
1 or rear injector once each second for a total of five 2~

seconds.
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With the engine off, Scanalyzer (Active Diagnostic
Test Mode) can be used to turn fuel pump on for
periods up to 30 seconds. Power to the pump also
includes power to the fuel injectors and ignition
coil.



TROUBLE CODE 33 4.23
GENERAL o
Fuel Pump

The fuel pump assembly is shown in Figure 4-57. ECM Pin 3
provides ground to the fuel pump. Code 33 will set if:

® BN/Y wire is shorted to 12 volts. This will also cause the
ignition fuse to blow. See Figure 4-58.

® BN/Y wire is shorted to ground. This will cause the fuel
pump to run continuously even when the motor is not
running.

® Fuel pump motor stalls or spins without providing fuel
pressure.

DIAGNOSTICS

Diagnostic Notes

The reference numbers below correlate with the circled num-
bers on the Code 33 flow chart.

1. Connect BREAKOUT BOX (Part No. HD-42682) to ECM.
See 4.6 BREAKOUT BOX.

2. Use HARNESS CONNECTOR TEST KIT (Part No. HD-
41404), red pin probe and patch cord.

3. Use HARNESS CONNECTOR TEST KIT (Part No. HD-
41404), gray socket probe and patch cord.

Scanalyzer Notes

The Scanalyzer icon appears at those points in the flow chart
where the Scanalyzer can be used.

Pressure regulator

Low fuel level sensor

Filter

Wiring harness

Fuel fitting nut (Schraeder valve not shown)

nea@p=

Figure 4-57. Fuel Pump Assembly

1. Ignition fuse
2. Spare fuse slot (may be 15 or 20 amp)

Figure 4-58. Ignition Fuse
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Figure 4-59. Fuel Pump Circuit

Table 4-23. Wire Harness Connectors in Figure 4-59.

NO. DESCRIPTION TYPE LOCATION

[10] ECM (black) 12-place Deutsch under seat

[39] Instruments 10-place Multilock under fuel cell

[86] Fuel pump 4-place Packard above rear cylinder head, left side
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Code 33 Test

@ Attach Breakout Box (HD-42682) to ECM. With DVOM,
measure voltage between Pin 3 of [10] and ground

after ignition switch is turned ON. Meter should read
less than 2 volts and pump should run

for 2-3 seconds. Does it?

YES I NO |
With DVOM still connected, check for inter-
mittents by performing 4.7 WIGGLE TEST Fuel pump
while repeating first test of this flow chart. on continuously?
Intermittents present?

YES | NO |

Locate and repair Check continuity of BN/Y wire
short to ground on between [10] Pin 3 and Pin C of
YES NO
BN/Y wire.

[86]. Continuity present?
7894
Repair as Replace fuel pump. See 4.37
necessary. FUEL PUMP. Clear codes if
Scanalyzer is available and road
7891 test. Did check engine lamp come
on and set only CODE 337 YES E‘IZI
Check continuity of GY Repair
' wire from ignition relay open.
Terminal 87 to Pin D of
YES | NO l [86]. Continuity present? 7896
Install original
fuel pump (4.37 FUEL OK.
PUMP) and replace ECM
(4.28 ELECTRONIC 7893
CONTROL MODULE).

YES | NO I
7892

Replace fuel pump. See Repair
4,37 FUEL PUMP. open.
7897

Clear codes and cofifirm proper
- operation with no check engine
: lamp.
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TROUBLE CODE 35

GENERAL

Tachometer

A Code 35 will set if the PK tachometer wire is shorted to
power or ground.

DIAGNOSTICS

Diagnostic Notes

The reference numbers below correlate with the circled num-
bers on the Code 35 flow chart.

1. Connect BREAKOUT BOX (Part No. HD-42682) to ECM.
See 4.6 BREAKOUT BOX.

AWARNING

The gasoline in the fuel supply line downstream of the
fuel pump is under high pressure (49 psi [338 kPa]). To
avoid an uncontrolled discharge or spray of gasoline,
always purge the system of high pressure gas before
removing fuel tank. Gasoline is extremely flammable and
highly explosive. Inadequate safety precautions could
result in death or serious injury.

2. Purge fuel line and remove fuel tank to access instru-
ment connector [39]. See 4.34 FUEL TANK.

3. Replace tachometer. See 7.19 TACHOMETER.
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1. ECM connector [10] (black)
2. ECM connector [11] (gray)

Figure 4-60. ECM Connectors

Figure 4-61. Instrument Connector [39]
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Figure 4-62. Tachometer Circuit

Table 4-24. Wire Harness Connectors in Figure 4-62.

NO. DESCRIPTION TYPE LOCATION
[10] ECM (black) 12-place Deutsch under seat
[39] Main harness to instruments 10-place Multilock under fuel cell
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Code 35 Test
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® ©

Attach Breakout Box (HD-42682), but leave
connector [10] unplugged at ECM.

Disconnect instrument connector [39]
with ignition ON. Measure voltage across
Pin 12 (+) and Pin 11 (-) in open
Breakout Box connector [10].
Battery voltage present?

YES

Locate and repair
short to PK wire to
voltage.

Check for continuity at Breakout Box between
Pin 12 and Pin 11 in connector [10].

Continuity present?
Locate and repair Plug in [10]. Connect
short on PK wire to voltmeter across Pin 12
ground. and Pin 11 al Breakout
Box [10].

e Start engine and let
motor idle. |s voltage
approximately 4.0-6.0

volts?
YES

E"Zl

Reconnect [39]. Locate Replace ECM. See 4.28
intermittents using 4.7 ELECTRONIC CON-
WIGGLE TEST. Intermit- TROL MODULE.
tents found?
7882
o=
tachometer.
7881

Clear codes and confirm proper
operation with no check engine
lamp.




TROUBLE CODE 44

4.25

GENERAL

Bank Angle Sensor

See Figure 4-63. A Code 44 occurs when the bank angle
sensor voltage is outside the normal operating range of 0.6-
1.1 volts. This may be caused by:

@ Short to ground in harness between sensor and elec-
tronic control module.

® Short to voltage in harness between sensor and elec-
tronic control module.

@ Failed sensor.

If this code occurs, the engine may stop running. The engine
may still be restarted and ridden to the dealership for repair.

DIAGNOSTICS

Diagnostic Notes

The reference numbers below correlate with the circled num-
bers on the Code 44 flow charts.

1. Use HARNESS CONNECTOR TEST KIT (Part No. HD-
41404), gray pin probes and palch cord.

2. Connect BREAKOUT BOX (Part No. HD-42682) to ECM.
See 4.6 BREAKOUT BOX.

1. Bank angle sensor
2. Bank angle sensor connector [134]

Figure 4-63. Bank Angle Sensor

b0B60adx

When vehicle lean angle exceeds 55°, ECM
shuts off ignition and fuel systems.

Figure 4-64. Bank Angle Sensor Operation
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Figure 4-65. Bank Angle Sensor Circuit

Table 4-25. Wire Harness Connectors in Figure 4-65.

NO. DESCRIPTION TYPE LOCATION
[10] ECM (black) 12-place Deutsch under seat
[134] Bank angle sensor 3-place Packard under tail section, left side
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Code 44 Test (Part 1 of 2)

Is bank angle
sensor connected?

YES

Disconnect bank angle sensar
connector [134]. Measure voltage on [134]
between Socket A (Lt GY/GN) and
Socket B (BK). What Is voltage?

qucﬂ

Reconnect. Clear
codes and cycle
ignition key.
Recheck for codes.

sl

| 4.,0-6.0 voits I

| 11-13 volts I

| 0 volts |

Measure voltage between Socket C (GY) Repair short to
and Socket B (BK). Is voltage 11-13 volts? voltage on
Lt GY/GN wire.
7972
Go to Code 44 Test
(Part 2 of 2).
YES 0 | NO |
Is bank Repair open in
angle sensor GY wire between
correctly installed? [134] and
hamess.

YES

Are terrous metals located within
0.25 in. (6.4 mm) of sides, face or
top of bank angle sensor?

Elcﬂ

Install properly. See 4.32 BANK
ANGLE SENSOR.

7976

YES

Retumn to original
configuration.

quca

Replace bank angle sensor. See 4.32
BANK ANGLE SENSOR.
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Code 44 Test (Part 2 of 2)

Continued from Code 44 Test (Part 1 of 2).

and plug into Breakout Box (HD-42682). Check continuity
between Socket A (Lt GN/GY) on connector [134] and
Breakout Box (BK) Pin 10. Is continuity present?

@ Disconnect connectors [10] (BK) and [11] (GY) from module

YES

Check continuity to ground for
Socket B (BK) and connector [11] Pin 8.
|s continuity present?

E':Z]

Repair open in
Lt GN/GY wire.

7975

YES

Check continuity to ground for
Socket A (Lt GN/GY) and connector [134].
Is continuity present?

Elcﬂ

Repair open in
ground wire,

7975

YES | NO |
Repair short to ground Replace ECM. See
on Lt GN/GY wire. 4.28 ELECTRONIC
CONTROL MODULE.
7973
7974

Clear codes and confirm proper
operation with no check engine
lamp.




TROUBLE CODES 52, 53, 54 AND 55 4.26

GENERAL

ECM Failure

All of the following codes indicate a failure which requires
replacement of the ECM. See 4,28 ELECTRONIC CONTROL
MODULE.

@ Code 52 - RAM failure.

® Code 53 - ROM failure.

e Code 54 - EE PROM failure.

® Code 55 - Microprocessor failure.

NOTE
Dealership technicians filing warranty claims should use job/
time code 7913 for all Code 52, 53, 54 and 55 ECM replace-
ments.



TROUBLE CODE 56

GENERAL

Cam Sync Failure

This code occurs only when the engine is running if the elec-
tronic control module either does not receive a signal from
the cam position sensor or receives an unexpected signal.
The motorcycle may continue to run, not run normally or stop
running altogether.

DIAGNOSTICS

Diagnostic Notes

The reference numbers below correlate with the circled num-
bers on the Code 56 flow charts.

1. Connect BREAKOUT BOX (Part No. HD-42682) to ECM.
See 4.6 BREAKOUT BOX.

2. Use HARNESS CONNECTOR TEST KIT (Part No. HD-
41404), black pin probes and patch cord.

3. See 4.29 CAM POSITION SENSOR AND ROTOR.

1. Timer plate stud (2)
2. Sensor wiring
3. Cam position sensor b0313a7x

Figure 4-66. Cam Position Sensor




R/W =5 volt reference
GN/W = sensor signal
BK/W = sensor ground

Cam position
sensor [14]

i

Connector [10]

[3]als

BRI T L

|
_§|7|s|9|1o|11|12

Electronic control module

Connector [11]

bO525x4x
Figure 4-67. Cam Position Sensor Circuit
Table 4-26. Wire Harness Connectors in Figure 4-67.
NO. DESCRIPTION TYPE LOCATION
[11] ECM (gray) 12-place Deutsch under seat
[14] Cam position sensor 3-place Deutsch near starter
[88] TP sensor 3-place Packard behind air cleaner backplate
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Code 56 (Part 1 of 2)

Attach Breakout Box (HD-42682). Disconnect cam position
sensor connector [14]. Tumn ignition ON.

Connect voltmeter across Terminal A (R/W wire) and Terminal
C (BK/W wire) of connector [14]. Is voltage 4.75-5.25 VDC?

Measure the voltage between
Pin 1 and Pin 7 on [11] (GY) using Breakout
STOP Box. Is voltage 4.75-5.25 VDC?

Go to Code 56
(Part 2 of 2).

YES I NO '

Measure continuity between Disconnect harness side connectar [11B]
Pin A on [14] and Pin 1 on [11]. (GY) from Breakout Box. Measure voltage
Continuity present? between Pin 1 and Pin 7 of
connector [11]. Voltage present?

YES. NO. YES. YES. | NO [
5 volts. 12 volts

Repair open in Repair open in Locate and repair Loeate and repair Replace ECM. See
BK/W wire batween R/W wire between R/W wire short R/W wire short 4.28 ELEC-
connectors [11] and connectors[11]and to ground. lo voltage. TRONIC CON-

[14]. [14). TROL MODULE.
7970 7955
7945 7945 7965

operation with no check engine

% Clear codes and confirm proper
lamp.



Code 56 (Part 2 of 2)

Reconnect cam position sensor connector [14]. Using
Breakout Box, 1 voltage be

Continued from Code 56 (Part 1 of 2).

1 Pin 3 and Pin 7
while cranking the engine. Is voltage 2-3 volts?

YES

Intermittent open in GN/W wire or
short in BK/W, W/BK or R/IW.
Perform 4.7 WIGGLE TEST and

repair intermittent.

Check for continuity on GN/W wire
between Terminal B of connector [14]
and Terminal 3 of connector [11].

Continuity present?
7950
YES NO
Remove timing cover and cam position
sensor. Observe rotor cup while cranking
engine. Does rotor turn? 7950

YES

®

Check rotor for damage.
Is rotor loose or damaged?

) @ Is rotor attached
property?

YES

and retest.

Replace rotor

7940

Replace cam position sensor Remave gearcase
and clear code. Retest. Prob- cover and inspect
lem still exist? for damage. 7940
7951
YES

Install original cam
position sensor.
Replace ECM. See
4.28 ELECTRONIC
CONTROL MODULE.

7960

Clear codes and confirm proper
operation with no check engine
lamp.



ELECTRONIC CONTROL MODULE

REMOVAL

1. Remove seat.

2. See Figure 4-68. Remove two screws and washers (3) to
detach ECM from bracket.

3. Unplug ECM connectors [10] and [11].

INSTALLATION

1. See Figure 4-68. Attach ECM connectors [10] and [11].

2. Align ECM with bracket mounting holes. Install using two
screws and washers (3).

3. [Ifinstalling a new ECM, calibrate throttle position sensor
using SCANALYZER (Part No. HD-41325). See 4.33
THROTTLE POSITION SENSOR.

After installing seat, pull upward on front of seat to be
sure it is locked in position. If seat is loose, it could shift
during vehicle operation and startle the rider, causing
loss of control which could result in death or serious

injury.
4, |Install seat.

ECM connector [10] (black)
ECM connector [11] (gray)
Screw and washer (2)

“WN =

Figure 4-68. ECM
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Figure 4-69. ECM Wiring

Table 4-27. Pin Table for

ECM Connector [10] (Black)

Table 4-28. Pin Table for
ECM Connector [11] (Gray)

PIN FUNCTION .PIN FUNCTION

1 Switched ignition : 1 5 volt sensor power

2 System ground A (module) 2 Throttle position sensor

3 Fuel pump output 3 Camshaft position sensor

4 Check engine lamp 4 Oxygen sensor

5 Injector front output 5 No function

6 Front coil primary 6 No function

7 Rear coil primary 7 Sensor ground 1

8 Injector rear output 8 Sensor ground 2

9 No function 9 Engine temperature input
10 Bank angle sensor input 10 Intake air temperature input
11 System ground B (coil) " Serial data receive

12 Tachometer out 12 Serial data transmit




CAM POSITION SENSOR AND ROTOR

REMOVAL

To avoid accidental start-up of vehicle and possible per-
sonal injury, disconnect the battery cables before pro-
ceeding. Always disconnect the negative cable first. If
the positive cable should contact ground with the nega-

tive

cable installed, the resulting sparks may cause a

battery explosion which could result in death or serious
injury.

1z
2.
3.

10.
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Disconnect battery cables, negative cable first.
Remove sprocket cover. See 2.38 SPROCKET COVER.

Cut cable straps holding cam position sensor wiring at
the following locations:

a. Starter.
b. Edge of gearcase cover.
c. OQilline.

See Figure 4-70. Disconnect cam position sensor wiring
at connector [14] located behind the starter motor.

Note position of each cam position sensor wiring termi-
nal in plug end of connector.

See Figure 4-72. Remove connector terminal pins (16).
See 7.26 DEUTSCH ELECTRICAL CONNECTORS.

Remove timer cover.

a. Drill off heads of outer timer cover pop rivets (1)
using a 3/8 in. (9.525 mm) drill bit.

b. Tap remaining rivet shafts inboard through holes in
timer cover (2) and inner cover (4).

¢. Remove timer cover. Remove inner cover screws (3)
and inner cover (4).

d. Carefully remove any remaining pieces of rivets
from gearcase cover timer bore.

See Figure 4-71. To obtain approximate ignition timing
during installation, scribe alignment marks (4) across
cam position sensor (3) in two places.

See Figure 4-72. Remove timer plate studs. Carefully
remove cam position sensor. Remove bolt (6) and trigger
rotor (8).

Carefully remove camshatft oil seal (9) if damaged or if
there is any evidence of oil leakage past the seal.

Connector [14]

hON

Timer plate stud (2)
Sensor wiring

Cam position sensor
Scribe mark

b0313a7x

Figure 4-71. Marking Ignition Timing
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Pop rivet (2)

Timer cover

Screw (2)

Inner cover

Timer plate stud (2)
Boit

Cam position sensor
Trigger rotor

Seal

. Gearcase cover

. Spark plug (2)

. Ignition coil

. Front spark plug cable

. Rear spark plug cable

. Cable strap

. Terminal pin

. Cam position sensor connector [14]
. Secondary lock

. Electronic Control Module (ECM)

. Washer (2) (select 1999 models only)
. Screw (2)

bOTE4x7x

Figure 4-72. Ignition Components
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Figure 4-73. Ignition and Starting System Circuit



INSTALLATION

1. See Figure 4-72. With the lipped side facing inboard,
install new camshaft oil seal (9) into gearcase cover (10),
if removed. Press seal into position until flush with sur-
face of timer bore,

2. Install trigger rotor (8).

a. Apply LOCTITE THREADLOCKER 243 (blue) to
threads of bolt (6).

b. Position trigger rotor (8) onto end of camshaft align-
ing notch with camshaft slot.

c. Install bolt to secure rotor. Tighten to 43-53 in-lbs
(4.9-6.0 Nm).

3. Install cam position sensor (7) and timer plate studs (5).
Rotate cam position sensor to its previously marked
position to obtain approximate ignition timing.

CAUTION

See Figure 4-74. Route sensor wires about 1-1/2 in.
(38 mm) forward of secondary drive belt and sprocket. If
wires are routed too far to the rear of this position, they
could contact the moving secondary drive belt and/or
sprocket resulting in damage to sensor wiring.

4. Route sensor wiring leads.

a. Downward through hole (7 o'clock position) in timer
bore of gearcase cover.

b. Upward through bottom opening between righ‘l
crankcase half and rear of gearcase cover.

c. Route wiring in front of tower shaft behind gearcase
cover. Route wires upward to starter motor.

d. Cable strap wiring.

5. See Figure 4-75. Install sensor wiring terminals into cor-
rect positions in plug end of connector [14]. R/W, GN/W
and BK/W wires of plug end (from cam position sensor)
must match same color wires in receptacle end of con-
nector (from ignition module wiring harness). Install pin
terminals. See 7.26 DEUTSCH ELECTRICAL CONNEC-
TORS.

See Figure 4-72. Attach connector (17) [14].
Check ignition timing. See 1.23 IGNITION TIMING.
Tighten timer plate studs (5) to 15-30 in-lbs (1.7-3.4 Nm).

© o2 N O

Install inner cover (4) using screws (3). Tighten to 12-20
in-lbs (1.4-2.3 Nm).

CAUTION

Use only H-D Part No. 8699 rivets to secure outer timing
cover, These rivets are specially designed so that no
rivet end falls off into the timing compartment. Use of
regular rivets can damage ignition system components
and may allow water to enter the timing compartment.

10. Secure timer cover (2) to inner cover using new rivets.

| [TTR

Figure 4-74. Routing Sensor Wires

BOTESX7X
Cam SR
position | ¢ H@
‘ sensor )
Throttle
position (14
sensor |R:‘hf . m
| |
| [88] [Gn/w]
~ [a[B]c ' \_‘ ‘
[T = I
L] 5 [a]z]c]
| |
| |
| R/W }
(7
; |

Figure 4-75. Connecting Sensor Wires

Always connect the positive battery cable first. If the
positive cable should contact ground with the negative
cable installed, the resulting sparks may cause a battery
explosion which could result in death or serious injury.

11. Install battery cables, positive cable first.

4-91



IGNITION COIL

4.30

TROUBLESHOOTING

Follow the troubleshooting procedures listed under 4.8 INI-
TIAL DIAGNOSTIC CHECK if the engine will not start, is diffi-
cult to start or runs roughly. Also check condition of spark
plug cables. Insulation on cables may be cracked or dam-
aged allowing high tension current to short to metal parts.
This problem is most noticeable when cables are wet.

If poor starting/running condition persists, check resistance of
ignition coil primary and secondary windings using an ohm-
meter.

Ignition Coil Primary Circuit Test

1. Remove ignition coil. See 4.30 IGNITION COIL.
Set ohmmeter scale to RX1.

See Figure 4-76. Place multimeter wires on primary coil
windings (1).

4, Check for primary coil winding resistance.
a. Normal resistance range is 0.5-0.7 ohms.

b. See TEST RESULTS if resistance is not within nor-
mal operating range.

Ignition Coil Secondary Circuit Test
1. Remove ignition coil. See 4.30 IGNITION COIL.

2. Set ohmmeter scale to RX1K.

3. See Figure 4-76. Place multimeter wires on secondary
coil windings (2).

4. Check for secondary coil winding resistance.
a. Normal resistance range is 5.5-7.5K ohms.

b. See TEST RESULTS if resistance is not within nor-
mal operating range.

Test Results

1. A low resistance value indicates a short in the coil wind-
ing. Replace coil.

2. A high resistance value might indicate that there is some
corrosion/oxidation of the coil terminals. Clean the termi-
nals and repeat resistance test. If resistance is still high
after cleaning terminals, replace coil.

3. An infinite ohms (== or no continuity) resistance value
indicates an open circuit (a break in the coil winding).
Replace caoil.
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1. Primary resistance should be 0.5-0.7 chms.
2. Secondary resistance should be 5.5-7.5K ohms.

Figure 4-76. Ignition Coil Testing

Ignition Coil Substitution
If a coil tester is not available, use the following test.

NOTE
Coil will function without being attached to frame.

1. Substitute a new ignition coil by attaching it to any con-
venient point near the old coil. Transfer terminal wires to
new coil.

Attach new spark plug cables to coil and plugs.

Test system. If ignition trouble is eliminated by the tem-
porafy installation of a new coil, carefully inspect old coil
and cables for damage. The insulation on the cables may
be cracked or otherwise damaged allowing high tension
current to short to metal parts. This is most noticeable in
wet weather or after the motorcycle has been washed.

REMOVAL

To avoid accidental start-up of vehicle and possible per-
sonal injury, disconnect the battery cables before pro-
ceeding. Always disconnect the negative cable first. If
the positive cable should contact ground with the nega-
tive cable installed, the resulting sparks may cause a
battery explosion which could result in death or serious

injury.




1. Disconnect battery cables, negative cable first.
2. Remove left side scoop. See 2.44 AIR SCOOP.

3. See Figure 4-78. Disconnect the spark plug cables from
the coil plug posts (1, 2).

4. Detach connector (7) [83].

5. Remove two screws and washers to drop coil from
frame.

INSTALLATION

1. See Figure 4-77. Attach coil to frame with screws and
washers. Tighten to 4-8 ft-lbs (5.4-8.1 Nm).

2. See Figure 4-78. Attach connector (7) [83].

3. Connect front spark plug cable to connector (2) and rear
spark plug cable to connector (1).

4. Install left side scoop. See 2.44 AIR SCOOP.

Always connect positive battery cable first. If the positive
cable should contact ground with the negative cable
installed, the resulting sparks may cause a battery explo-
sion which could result in death or serious injury.

5. Connect battery cables, positive cable first.

Figure 4-77. Ignition Coil Location

1.
2.
3.
4.
5.
6.
T

Rear cylinder post

Front cylinder post

Screw and washer location
Coil pin A (rear cylinder)
Coil pin B (12VDC)

Coil pin C (front cylinder)
Connector [83]

Figure 4-78. Ignition Coil
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SENSORS

4.31

GENERAL

This topic contains information on how to remove and install
the following sensors:

@ Oxygen sensor.

e Engine temperature sensor.

Other sensors are listed separately:

® 4.32 BANK ANGLE SENSOR.

® 4.33 THROTTLE POSITION SENSOR.

@ Intake air temperature sensor: 4.39 AIR CLEANER.
L ]

Camshaft position sensor: see 4.29 CAM POSITION
SENSOR AND ROTOR.

OXYGEN SENSOR

Removal
1. See Figure 4-79. Unplug 1-place connector [137] under
battery tray.

2. Remove oxygen sensor from exhaust header using a 22
mm (or 7/8 in.) crowfoot or flare nut socket.

Installation

1. Apply LOCTITE ANTI-SEIZE LUBRICANT to threads of
sensor. Make sure anti-seize is marked as safe for use
with O2 sensors.

See Figure 4-79. Thread sensor into exhaust header.
Tighten to 42-45 ft-Ibs (56.9-61Nm).

Connect sensor to wiring harness.

A

w

ENGINE TEMPERATURE
SENSOR

Model Year Change
The engine temperature sensor will change to the location
shown in Figure 4-91 later in 2000 model year production.

Removal

CAUTION

Do not pull on engine temperature sensor wiring. Excess
strain to sensor wiring will cause sensor damage.

1. Unplug 1-place connector [90] above rear cylinder head.

2. See Figure 4-80. Remove sensor from rear cylinder head
near spark plug.

Installation

Do not pull on engine temperature sensor wiring. Excess
strain to sensor wiring will cause sensor damage.
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1. See Figure 4-80. Screw sensor into rear cylinder head.

2. Connect 1-place connector [90] to wiring harness.

Engine Temperature Sensor
(1999/early 2000 modeils)

-

Engine Temperature
Sensor Location

Figure 4-81. Engine Temperature Sensor Location




BANK ANGLE SENSOR

4.32

REMOVAL

1. See Figure 4-82. Locate bank angle sensor (1) below left
side of tail section. Unplug sensor connector (2) [134].

2. Remove screw and washer (3) to detach sensor from
frame.

INSTALLATION

1. See Figure 4-82. Plug connector (2) [134] into bank
angle sensor.

2. Attach bank angle sensor to frame using screw and
washer (3). Check that top of sensor is parallel to ground
when motorcycle is standing upright (not on side stand).

1. Bank angle sensor
2. Bank angle sensor connector [134]
3. Screw and washer

Figure 4-82. Bank Angle Sensor
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THROTTLE POSITION SENSOR 4.33

REMOVAL

1. Remove front section of throttle body manifold. Note that
it is not necessary to detach manifold/injector portion
from cylinder heads. See 4.38 THROTTLE BODY AND
MANIFOLD.

2. See Figure 4-83. Remove two screws and washers (2)
(metric) to detach TP sensor.

INSTALLATION

1. See Figure 4-83. Attach TP sensor with two screws and
washers (2) (metric).

2. Install throttle body manifold and throttle cables. See
4.38 THROTTLE BODY AND MANIFOLD. Do not install
air cleaner backplate at this time.

3. See Figure 4-84. Attach throttle position sensor connec-
tor [B8]. Slots on female connector [88B] must fully
engage tabs on male connector housing [88A].

4. |If installing a new ECM, calibrate throttle position sensor
using SCANALYZER (Part No. HD-41325). See 4.33
THROTTLE POSITION SENSOR.

5. Install air cleaner backplate and cover.

Sensor and harness

Screw and washer (2) (metric)
Throttle shaft

Idle set screw

bl ol e

Figure 4-83. Throttle Position Sensor

CALIBRATION

1. Remove air cleaner cover and backplate.

2. Back out idle set screw to make sure throttle plate is in
the fully closed position.

3. Open and slowly close throttle control grip 3-5 times. Do
not allow throttle to snap shut.

4. Attach Scanalyzer to data link. See 4.4 SCANALYZER.

5. Calibrate TP sensor using Scanalyzer. bOBE1x4x
a. E;?‘mmgi‘ehgnostic Menu, press “7” to display Calibra- Figure 4-84. Tabs on [88A]

b. Press “1"to activate TPS Zero Function.
Press “Enter” to verify throttle plate is fully closed.
Scanalyzer will then calibrate sensor. See Figure 4-
85.

6. Verify that TP sensor is calibrated.

a. From the Scanalyzer Diagnostic Menu, press “3" to
enter Data Monitor Menu.

b. Scroll down menu to find TP voltage. If voltage

reads approximately 0.5-1.5 volts at hot idle, TP
sensor is properly calibrated.

NOTE
TP sensor voltage at hot idle will vary according to position of
idle set screw.

7. Disconnect Scanalyzer from motorcycle.
8. Install air cleaner backplate and cover.

Figure 4-85. Calibration Mode
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FUEL TANK

4.34

REMOVAL

The gasoline in the fuel supply line downstream of the
fuel pump is under high pressure (49 psi [338 kPa]). To
avoid an uncontrolled discharge or spray of gasoline,
always purge the system of high pressure gas before
attaching fuel pressure gauge. Gasoline is extremely
flammable and highly explosive. Inadequate safety pre-
cautions could result in death or serious injury.

1. Purge the fuel supply line of high pressure gasoline.

a. See Figure 4-86. Disconnect the 4-place fuel pump
connector [86]. Connector is on the left side, above
the rear cylinder spark plug.

b. With the motorcycle in neutral, start the engine and
allow vehicle to run.

¢. When the engine stalls, press the starter button for 3
seconds to remove any remaining fuel from fuel line.

2. See Figure 4-87. Remove seat, fuel tank cover and rear
tank mount.

3. Prop fuel tank against frame to gain access to fuel sup-
ply fitting. Wrap a shop towel around the fuel supply fit-
ting.

A small amount of gasoline will drain from the fuel sup-
ply fitting and fuel line when removed. Thoroughly wipe
up any spilt fuel immediately. Dispose of rags in a suit-
able manner. Gasoline is extremely flammable and highly
explosive. Inadequate safety precautions could result in
death or serious injury.

4. Remove fuel line from fuel supply fitting.
5. See Figure 4-88. Disconnect hose from vapor vent valve.
6. Remove fuel tank from frame.

Figure 4-88. Vapor Vent Valve
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DISASSEMBLY/ASSEMBLY

An open flame or spark may cause a fuel tank explosion
if all traces of fuel are not purged from the tank. Use
extreme caution when servicing fuel tanks. Gasoline is
extremely flammable and highly explosive. Inadequate
safety precautions could result in death or serious injury.

1. Drain fuel tank before disassembly.

a. Using suitable external fuel pump, such as a Gas
Caddy, pump fuel from tank and into suitable clean
container.

b. See instructions for external fuel pump for correct
use.

2. See Figure 4-89. Remove fuel filler cap (3) with attached
O-ring (4).

Remove screws (5) from fuel cap flange (9).
Remove fuel cap flange and fuel cap boot (6).

Detach vent valve fitting (10) and vent valve (8) from fuel
cap flange.

6. For all fuel pump removal and repair instructions, see
4.37 FUEL PUMP.

7. Assemble in reverse order. Note that if fuel pump is
removed, it must be reinstalled before fuel cap flange.

a. Apply HYLOMAR to fuel cap boot, fuel cap flange
and top of fuel tank.

b. See Figure 4-90. Tighten screws to 16-18 in-lbs
(1.8-2.0 Nm) in the order shown.

c. Install vent valve and fitting. See VENT VALVE.
8. Perform Fuel Tank Pressure Test.

CLEANING, INSPECTION
AND REPAIR

AwWARNING

An open flame or spark may cause a fuel tank explosion
if all traces of fuel are not purged from the tank. Use
extreme caution when servicing fuel tanks. Gasoline is
extremely flammable and highly explosive. Inadequate
safety precautions could result in death or serious injury.

Clean tank interior with commercial cleaning solvent or a
soap and water solution.

1. Plug all tank openings except fuel cap hole.

2. Add cleaning agent. Replace fuel cap to seal tank.
3. Shake tank to agitate agent.
4

Thoroughly flush fuel tank after cleaning. Allow tank to
air dry.

5. Carefully inspect fuel hose and vent hose for damage,
wear or general deterioration. Replace as necessary.
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Fuel tank

Vent valve
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13. O-ring

14. Decal
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Figure 4-89. Fuel Tank

Figure 4-90. Tightening Flange (Typical)




INSTALLATION

FUEL TANK PRESSURE TEST

1. Place fuel tank on frame and install fuel tank cover. See
2.43 FUEL TANK COVER.

CAUTION

Avoid pinching wiring harness and vent hose between
fuel tank and frame during tank installation. Pinched
hoses will negatively affect vehicle operation.

2. See Figure 4-89. Connect vent hose (11) to vent valve fit-
ting (10). Clamp hose to fitting with a new cable strap
(12).

AwARNING

Always make sure fuel hoses are seated against the
component they connect to and that hose clamps are
properly tightened and positioned on straight section of
fitting and not on the fitting barb. Failure to comply may
result in fuel leakage which could result in death or seri-
ous injury.

NOTE
The barb is the Ilarger outside diameter portion (bump) on the
fuel fitting.

3. Connect fuel hose to fuel outlet with a new clamp. Make
sure to push fuel hose all the way on to fitting and posi-
tion hose clamp on fitting side of barb. .

4. Attach 4-place fuel pump connector [86].

AWARNING

After installing seat, pull upward on front of seat to be
sure it is locked in position. If seat is loose, it could shift
during vehicle operation and startle the rider, causing
loss of control which could result in death or serious

injury.
5. Install seat.

NOTE

Use a good quality unleaded gasoline (91 pump octane or
higher). Octane rating is usually found on the pump.

6. Fill fuel tank. Turn ignition key ON and listen for fuel
pump activation.

7. Carefully inspect for leaks.

The fuel tank is a sealed, pressure-tested assembly when it
leaves the factory. If the fuel cap flange seal is broken the fuel
tank must be pressure tested as listed below before installa-
tion.

1. With fuel filter removed, gas cap installed and fuel vent
valve installed, spray soap and water solution around
fuel cap flange and fuel vent valve fitting.

2. Connect air hose to fuel vent valve. Shake the tank sev-
eral times to seat the ball in the vent valve.

NOTE
Fuel tank must be pressurized slowly or fuel vent will snap
shut and tank will not be pressurized. Slowly remove the fuel
cap when complete to verify that tank was pressurized during
test.

3. Slowly pressurize fuel tank to 3.3-4.3 psi (22.8-29.7
kPa). Check for air bubbles around fuel cap and flange.

4, Spray soap and water solution around two fittings on bot-
tom of fuel tank. Check for air bubbles around two fit-
tings.

5. Remove fuel cap from tank to make sure tank was pres-
surized.

6. Clean soap and water solution from fuel tank.

7. If bubbles were seen around fuel cap or flange, rework
gas cap or fuel tank and retest until no bubbles are
present when fuel tank is pressurized. If bubbles were
seen around fittings on bottom of fuel tank, tighten fit-
tings to specification. Reinstall fuel pump with new seals
if required. See 4.37 FUEL PUMP.
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FUEL TANK VENT VALVE

4.35

MODEL YEAR CHANGE

All 1999 and 2000 Model Year Buell motorcycles are
equipped with a new fuel tank vent valve.

GENERAL

The vent valve opens to allow gas vapor to escape the fuel
tank and either vent to the atmosphere or to the charcoal
canister on California Models (EVAP-equipped) and closes to
prevent gasoline from leaking out of the fuel tank if the vehi-
cle is tipped at an unusual angle.

REMOVAL

NOTE

The fuel tank must be drained to perform this service. The
fuel tank does not need to be removed.

Always disconnect the negative battery cable when
working on motorcycle to prevent accidental startup. If
the positive cable should contact ground with the nega-
tive cable installed, the resulting sparks may cause a
battery explosion, which could result in death or serious

injury.

1. Disconnect negative battery cable.

An open flame or spark may cause a fuel tank explosion
if all traces of fuel are not purged from the tank. Use
extreme caution when servicing fuel tanks. Gasoline is
extremely flammable and highly explosive. Inadequate
safety precautions could result in death or serious injury.

2. Remove gas cap.
3. Relieve pressure from fuel system. Drain fuel tank.

a. Using suitable external fuel pump, such as a Gas
Caddy, pump fuel from tank and into suitable clean
container.

b. See instructions for external fuel pump for correct

use.
4. See Figure 4-89. Cut cable tie holding vent hose to fitting
and remove vent hose from fuel tank.
5. While holding vent valve with angled needle nose pliers,
remove fitting from vent valve.
6. Pull the vent valve from the gasket and remove from fuel

tank.
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Figure 4-91. Installing Fuel Tank Vent

INSTALLATION

1. Wipe inside and outside vent valve mounting hole to
* make sure there is no gasoline or excess Hylomar seal-
ant present.

2. See Figure 4-91. Using the fuel vent valve installation
aid, lower the new fuel tank vent valve into the fuel tank
through the fuel filler neck.

3. Position the fuel tank vent valve so the threaded portion
at the top protrudes from the fuel vent opening on the
fuel cap flange. Verify hole on top of vent valve is not
blocked by Hylomar sealant and that vent protrudes
completely from hole.

NOTE

The fuel vent fitting is installed dry. Do NOT use teflon tape or
loctite products when installing vent fitting.

4. See Figure 4-89. Install new O-ring in groove on bottom
of new fitting.

5. While holding vent valve with fuel vent valve installation
aid, install fitting’ and O-ring to threaded portion of vent
valve. Do not tighten. Remove fuel vent valve installation
aid.

NOTE:

It may take a few tries and slight rotation of the vent valve to
get the alignment mentioned in Step 6.

6. See Figure 4-92. Align fitting so right front point of hex is
oriented to 12:00 position when fitting is tightened finger
tight. Make sure O-ring remains in groove of fitting while
tightening.




CAUTION

Do not overtighten vent fitting or attempt to tighten with
standard “click-type” torque wrench. Overtightening vent
will cause it to snap off and fall into fuel tank, requiring
fuel tank removal.

7. Using a dial-type torque wrench, tighten vent fitting to
40-60 in-lbs. (4.5-6.8 Nm) until top fitting nozzle points
to 12:00 position.

NOTE:
If fitting nozzle does not point to 12:00 position when tighten-
ing within specified torque range, loosen fitting, rotate vent
valve and try again. Repeat as required to get proper align-
ment of nozzle within specified torque range.

8. See Figure 4-89. Attach vent hose to nozzle on fitting
with new cable tie.

9. Fill fuel tank with proper fuel (91 Octane) and install gas
cap.

10. Connect negative battery cable. Tighten to 40 in-lbs (4.5
Nm).

11. Pressurize fuel system.

12. Check for leaks. See Section 4 for procedure if leaks are
found.

bO14r

Right hex point should point to
12:00 position when finger tight

Then tighten to 40-60
in-lbs ﬁ4.5-5.s Nm)
with dial-type torque
wrench. Nozzle should O
point to 12:00.

Figure 4-92. Fuel Tank Vent Alignment
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INLINE FUEL FILTER

4.36

MODEL YEAR CHANGE

All 2000 Model Year Buell X1 motorcycles have a new metal
inline fuel filter and mounting bracket.

GENERAL

See Figure 4-93. There is a replaceable inline fuel filter
between the fuel pump outlet at the fuel tank and the fuel rail
assembly.

1999 Models: Replace this (plastic) filter every 24,000 miles
(38,600 km).

2000 Models: Replace this (metal) filter every 20,000 miles
(32,000 km).

REMOVAL/INSTALLATION

The gasoline in the fuel supply line downstream of the
fuel pump is under high pressure (49 psi [338 kPa]). To
avoid an uncontrolled discharge or spray of gasoline,
always purge the system of high pressure gas before
removing fuel tank. Gasoline is extremely flammable and
highly explosive. Inadequate safety precautions could
result in death or serious injury.

1. Purge fuel line and remove fuel tank. See 4.34 FUEL
TANK.

2. 2000 Models Only: See Figure 4-94. Cut two cable ties
that secure fuel filter to bracket.
3. Wrap a shop towel around the fuel filter.

AwARNING

A small amount of gasoline will drain from the fuel line
when the filter is removed. Thoroughly wipe up any spilt
fuel immediately. Dispose of rags in a suitable manner.

Gasoline is extremely flammable and highly explosive. -

Inadequate safety precautions could result in death or
serious injury.

4. See Figure 4-93. Remove hose clamps from both sides
to detach filter.

2000 Models Only: Position new filter in bracket with
arrow pointing in direction of fuel flow. Install two cable
ties around filter and bracket. NOTE: If bracket was
removed for any reason, tighten bolt to 30-33 ft-lbs (41-
45 Nm).

o

AWARNING

NGO RO

Always make sure fuel hoses are seated against the
component they connect to and that hose clamps are
properly tightened and positioned on straight section of
fitting and not on the fitting barb. Failure to comply may
result in fuel leakage which could result in death or seri-
ous injury.

4-102

NOTE

The barb is the larger outside diameter portion (bump) on the
fuel fitting. See Figure 4-93.

6. Install new filter with two new hose clamps. Arrow on fil-
ter must be pointing in direction of fuel flow. Make sure to
push fuel hoses all the way on to fittings and position
hose clamp on fitting side of barb.

7. Install fuel tank. See 4.34 FUEL TANK.

To Fuel Rail Assembly
Hose Clamps (2)

Fuel Filter

From Fuel Tank

Barb Location

apLN=

Figure 4-93. Inline Fuel Filter (1999 Models)

Cable Ties (2)

Hose Clamps (2)

Fuel Filter

Bracket

Bolt

From Fuel Tank

To Fuel Rail Assembly

Figure 4-94. Inline Fuel Filter (2000 Models)




FUEL PUMP

4.37

REMOVAL

The gasoline in the fuel supply line downstream of the
fuel pump is under high pressure (49 psi [338 kPa]). To
avoid an uncontrolled discharge or spray of gasoline,
always purge the system of high pressure gas before
removing fuel tank. Gasoline is extremely flammable and
highly explosive. Inadequate safety precautions could
result in death or serious injury.

1. Purge fuel line and remove fuel tank. See 4.34 FUEL
TANK.

An open flame or spark may cause a fuel tank explosion
if all traces of fuel are not purged from the tank. Use
extreme caution when servicing fuel tanks. Gasoline is
extremely flammable and highly explosive. Inadequate
safety precautions could result in death or serious injury.

2. Drain fuel from tank.

a. Using suitable external fuel pump, such as a Gas
Caddy, pump fuel from tank and into suitable clean
container.

b. See instructions for external fuel pump for correct
use.

w

Remove fuel filler cap flange assembly. See 4.34 FUEL
TANK.

See Figure 4-95. Remove fuel fitting nut (1).
Remove electrical fitting nut (5) and washer/seal (6).

Push electrical and fuel fitting studs back into tank.

NoPoo; A

Reach inside fuel filler cap hole and remove pump
assembly.

REPAIR

Fuel Pump Replacement

1. Remove fuel pump assembly from tank.

2. See Figure 4-96. Remove retaining clamp (5) from pump
body (4) using a pair of cutters.

3. Pull pump outlet fitting from pump holder housing (2).
Detach electrical wires (3) and discard old pump.

4, Place new rubber sleeve on new pump's outlet fitting.

5. Attach both electrical connectors (3) to new pump. Note
that connectors are two different sizes.

6. Press pump fitting outlet into pump holder housing (2).

7. Place a new retaining clamp (5) over pump body. Posi-

tion clamp inside groove (8) on pump holder housing.

Fuel fitting nut

Fuel outlet with attached Schraeder valve
Protective cap

Fuel pump connector [86]

Electrical fitting nut

Electrical fitting washer and seal

Barb (on fitting)

b Bl ol i

Figure 4-95. Fuel Pump Within Tank

6850

Pressure regulator

Pump holder housing

Pump wiring (2 connectors, 2 sizes)
Pump body

Retaining clamp

Filter

Low fuel level sensor

Groove

QNSO RN

Figure 4-96. Fuel Pump Assembly

Table 4-29. Fuel Pump Assembly

Specifications
SPECIFICATION DATA
Pressure setting 49 PSI
Operating voltage 14 volts
Fuel delivery 70 LPH @ 49 PSI
Current draw 3 amps
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8. Tighten clamp around pump.

9. Press new filter (6) onto pump being careful not to dam-
age the pump assembly.

10. Install pump assembly inside fuel tank.

Fuel Pressure Regulator Replacement

1. Remove fuel pump assembly from tank.

2. See Figure 4-97. Remove two screws and washers (1)
holding fuel pressure regulator (2) in place. Detach regu-
lator from pump housing.

3. Remove and discard O-rings from pump holder housing.

4, |Install new O-rings in pump holder housing. Press new
regulator into place.

5. Install screws and washers (1). Tighten to 15-20 in-lbs
(1.7-2.3 Nm).

6. Install pump assembly inside fuel tank.

Low Fuel Level Sensor Replacement

1. Remove fuel pump assembly from tank.
2. See Figure 4-98. Pull apart the wire connect (1).

3. Remove screw (3) holding low fuel level sensor (2) in
place. Remove sensor from housing.

4, Install new sensor (2). Secure ground wire terminal
under screw (3). Tighten to 16-20 in-lbs (1.8-2.3 Nm).

5. Attach wire connect.
6. Install pump assembly inside fuel tank.

INSTALLATION

1. See Figure 4-99. Check rubber seals on electrical and
fuel outlet studs that go through tank.

2. Pump may be placed inside fuel tank by hand. Bending a
90 degree twist in the pump wiring will simplify locating
the fuel and electrical outlet holes. However, if problems
occur during installation:

a. Obtain a stiff piece of wire approximately 24 in.
(61 cm) long.

b. Attach pump electrical connector to wire.

c. Feed wire into tank through fuel filler cap hole and
out through electrical fitting hole (smaller hole) in
bottom of tank. Gently pull on wire to seat pump.

3. Install pump assembly inside tank through fuel filler cap
hole. Position pump assembly with filter facing motorcy-
cle license plate. When properly aligned, press both
studs through the holes in the bottom of tank.

4, |Install new O-ring on brass adaptor nut and fuel stud.

Do NOT overtighten fuel fitting nuts. Overtightening fas-

teners may result in excessive compression of rubber

sealing washers and fuel leakage which could result in

death or serious injury.

5. Torque both nuts to 60-75 in-lbs (6.8-8.5 Nm).

6. Install fuel filler cap flange assembly. See 4.34 FUEL
TANK.

7. Install fuel tank. See 4.34 FUEL TANK.
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1.
2. Fuel pressure regulator

Figure 4-97. Fuel Pressure Regulator

1. Wire connect
' 2. Low fuel level sensor
3. Screw

Figure 4-98. Low Fuel Level Sensor

6953 Electrical Outlet Stud

Fuel Qutlet Stud

Figure 4-99. Rubber Seals




THROTTLE BODY AND MANIFOLD

4.38

GENERAL

REMOVAL

See Figure 4-100. The throttle body and manifold consist of
the following components:

® Fuelinjectors (front and rear).

AWARNING

The gasoline in the fuel supply line downstream of the

@ Fuel supply fitting. fuel pump is under high pressure (49 psi [338 kPa]). To
e Idle speed adiustment screw. avoid an uncontrolled discharge or spray of gasoline,
Y | always purge the system of high pressure gas before
e Cable bracket. removing fuel tank. Gasoline is extremely flammable and
@ Throttle position sensor. highly explosive. Inadequate safety precautions could
o Throtiie lever. result in death or serious injury.
1. Purge fuel line and remove fuel tank. See 4.34 FUEL
TANK.
2. Remove air cleaner cover and backplate. See 4.39 AIR
CLEANER.
3. See Figure 4-100. On California models, pull EVAP hose
from fitting (3).
1. Air intake
2. Sealring (2) : NOTE 7 ;
3. EVAP fitting _ Depending upon vehicle production
4. Rail and screws (2) (metric) “;‘.\_\ date, fuel rail outlet orientation may
5. Throttle body | 9 vary (1999 Models Only).
6. Throttle position sensor
7. Injector clip (2)
8. Fuel rail assembly
9. Screw (metric)
10. Injector seals (4) /
11. Injector (2)
12. Intake manifold 7
13. Screw (4)

14. * Intake flange (2, front and rear)
15. * Intake seal (2)
16. ** Intake flange with molded-in seal

bO784x4x

2

*1999 and early 2000
2-piece flange/seal

** Late 2000 plastic flange
16  with molded-in seal

Figure 4-100. Throttle Body Manifold
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4. Label and detach throttle cables.

a. 2000 Models Only: Remove screw and throttle
cable brackets from throttle cables.

b. See Figure 4-101. Increase throttle cable freeplay.
Through the slots (1, 2) in the side of the bracket (3),
remove both throttle cables.

c. Using needle nose pliers, pull the cable barrels from
attachment points (4, 5).

5. Detach wiring.

a. Disconnect throttle position sensor by lifting both
tabs on the connector while rocking the connection
and pulling apart.

b. If removing entire throttle body manifold assembly,
disconnect fuel injectors. Depress wire form on con-
nector and use a rocking motion to detach electrical
connectors from injectors.

6. If only removing front portion of throttle body manifold,
remove two screws (6) (metric). Detach hook on rail from
tab on manifold (7) and slide front portion out.

7. See Figure 4-100. Remove assembly from motorcycle.

a. On primary cover side, loosen but do not remove the
two front and rear intake flange screws (13). For
best results use a 1/4 inch ball Allen bit with an end
driver at least 4 inches long.

b. On gearcase cover side, remove both intake flange
screws from cylinder heads.

¢. Slide the throttle body manifold out from the right
side of the bike frame.

8. Remove intake flanges (14) from manifold. Remove and
discard seals (15).

REPAIR

Throttle Position Sensor

See 4.33 THROTTLE POSITION SENSOR for removal,
installation and calibration procedures.

Fuel Injectors

REMOVAL

1. Remove throttle body manifold. See 4.38 THROTTLE
BODY AND MANIFOLD.

2. See Figure 4-102. Separate fuel rail assembly (3) from
throttie body manifold.

a. Remove both injector clips (4).

b. Remove screw (3) (metric) that holds the fuel rail to
the manifold.

c. Separate fuel rail from injectors (1, 2) by gently rock-
ing the fuel rail and pulling it away from the injectors.
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Throttle control cable slot

Idle control cable slot

Bracket

Idie control cable attachment
Throttle control cable attachment
Screws (2) (metric)

Hook and tab

Neobhwon

Figure 4-101. Throttle Cable Bracket

6765
1. Front fuel injector
2. Rear fuel injector
3. Fuel rail assembly and screw (metric)
4. Clip(2)
5. Fuelinlet

Figure 4-102. Fuel Injectors

3. Remove fuel injectors (1, 2) from manifold by gently rock-
ing and pulling it away from the manifold.

Do not use any injector that has damaged or deformed
O-rings. Damaged O-rings may leak gasoline. Gasoline is
extremely flammable and highly explosive. Use of dam-
aged O-rings could result in death or serious injury.

4. Inspect all injector O-rings for cuts, tears or general dete-
rioration. Replace O-rings if they have been damaged or
have taken a definite set.




INSTALLATION
1. Apply a thin coat of clean engine oil to top and bottom
injector O-rings.
2. See Figure 4-103. Install fuel injectors.
a. Place an O-ring on each side of injector.
b. Install both injectors (4) into throttle body manifold.
c. Press the fuel rail (1) onto the top of the injectors.
d

Secure the fuel rail to the manifold with screw (met-
ric). Tighten securely.

3. Snap the injector clips (2) over the flange on the fuel rail
outlet and into the top grove in the injector.

4, Install throttle body manifold. See 4.38 THROTTLE
BODY AND MANIFOLD.

TESTING
1.  Remove air cleaner cover.

2. Conduct test.

a. With throttle held wide open, turn key ON for two
seconds.

Turn key OFF for two seconds.

c. Repeat Steps A and B five consecutive times.
Replace fuel injectors if there is any evidence of raw
fuel in throttle bottle manifold.

3. Install air cleaner cover.

INSTALLATION

NOTE .
If only installing front portion of throttle manifold, begin instal-
lation with Step 3.

1. See Figure 4-104. Install front and rear intake flanges
onto manifold with the counterbore facing out. Each
intake flange is labeled and the pieces are not inter-
changeable.

2. Place a new seal in each intake flange with the beveled
side against the counterbore.

3. See Figure 4-105. Attach both throttle cables. Add free-
play to cables if necessary.

a. With the manifold assembly close to the right side of
the bike but not fully installed, place idle control
cable end (1) into hole on guide (2). Wrap the cable
into the channel. .

b. Place the end of the cable housing into the bracket
by sliding the cable through the slot (3). Adjust the
cable so it will not dislodge from the bracket.

c. Repeat procedure for the throttle control cable.

d. Verify that the cables are seated in the channels on
the guide. Check that the cable ends are positioned
in the bosses on the cable bracket.

e. 2000 Models Only: Install screw and throttle cable
brackets to throttle cables.

f.  Verify operation by turning throttle grip and observ-
ing the cable action and throttle valve movement.

Fuel rail assembly

1.
2. Clip(2)
3. Screw
4. Fuel injector (2)
Figure 4-103. Installing Injectors
6954

1. Label (F = front Ilnder)
2. Counterbore

Figure 4-104. Intake Flanges (1999 Shown)

1. Cable end

2. Guide
3. Slot

Figure 4-105. Idle Control Cable Installation
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10.

g I

Install front portion of throttle body manifold. See the

next step for entire assembly installation.

a. See Figure 4-106. If front portion of throttle body
was removed, lubricate surface of seal ring (5) that
will contact manifold.

b. Press throttle body into manifold.

c. Place hook (3) on bottom rail (2) over tab (4) on
manifold. Secure with two screws (1) (metric).

Install throttle body manifold assembly.

a. See Figure 4-107. Standing on the gearcase cover
side of the wvehicle, slide the assembly toward
installed position. Manifold should slide over screws
on primary cover side of engine.

b. Align holes in intake flanges with those in cylinder
heads and start screws. For best results, use a 1/4
inch Allen head with end driver 8 inches long.

c. Make sure throttle body is centered between cylin-
ders and tighten all intake flange screws to 6-10 ft-
Ibs (8.1-13.6 Nm).

Attach wiring.

a. Injector cables are tagged F(ront) and R(ear) for
ease of assembly. Push connector halves together
until latches “click” Grooves in female connector
must align with the tabs in male housing.

b. Connect throttle position sensor by pushing the con-
nector halves together. Slots on female connector
must fully engage tabs on male connector housing.

Connect EVAP hose to port at bottom of throttle body
(California models only).

Install fuel tank. See 4.34 FUEL TANK.

Calibrate throttle position sensor if removed or replaced.
See 4.33 THROTTLE POSITION SENSOR.

Install air cleaner backplate and cover. See 4.39 AIR
CLEANER.

Check throttle cable adjustment.
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Screw (metric)
Rail

Hook

Tab

Seal ring

Figure 4-106. Front Portion of Throttle Body

Figure 4-107. Intake Flange Screws, Primary Cover Side




AIR CLEANER

4.39

REMOVAL

1. See Figure 4-108. Remove two screws (3) and washers
(2) from front and one bolt (27) and washer (2) from back
of air cleaner cover (1).

Remove air cleaner cover (1) and air filter (5).

Disconnect plug (29) from IAT (inlet air temperature) sen-
sor (11).

Remove hose (13) from snorkel (7).

5. Remove three screws (9) from snorkel plate (8). Remove
snorkel plate (8), snorkel (7) from support plate (24).

6. Remove three screws (17) and washers (18) and bolts
(22) and washers (2) securing air cleaner backing plate
(21) to wellnuts (25) in clamps (26).

7. Remove air cleaner backing plate (21).
a. Disconnect breather hoses (15,19) from fittings (23).

b. If necessary, pry grommet (20) from air cleaner
backing plate.

8. Remove IAT sensor (11) from top of snorkel (7).

9. Remove breather bolts (23) from support plate (24) and
remove support plate.

INSPECTION

1. See Figure 4-108. Inspect air cleaner. Check for dirt, torn
filter material and general condition. Replace if neces-
sary.

2. Inspect inside of backing plate and cover. Remove any
dirt or debris.

3. Inspect condition of backing plate grommet (20), If torn
or flattened, replace.

4. Inspect IAT sensor (11) and replace if faulty. Replace
grommet (12) if necessary.

INSTALLATION

1. See Figure 4-108. Install new gasket (10) on back of
support plate (24).

2. Install support plate (24) with breather bolts (23) into cyl-
inder heads.

3. Install air cleaner backing plate (21).

a. Insert air inlet temperature sensor plug (29) through
air cleaner backing plate (21) from back side of air
cleaner backing plate.

b. Position breather hoses (15, 19) on breather bolts
(23).

4. Install, but do not tighten, three screws (17) and washers
(18) to secure air cleaner backing plate (21) to wellnuts
(25) in clamps (26). Tighten after installing all three fas-
teners.

5. Install bolt (22) and washer (2) to secure backing plate to
vehicle frame.

6. Install IAT sensor (11) and grommet (12) into snorkel (7).

10.
11,
12.

13.
14.

If removed, position new gasket (10) in position on snor-
kel (7) flange.

Place snorkel (7) into position on backing plate (21)
ensuring inlet end is in gasket (6) properly.

Place snorkel plate (8) into position and secure with
screws (9).

Connect IAT sensor plug (29) to sensor (11).
Install hose (13) on snorkel (7).

Place a small piece of double sided tape at the upper-
center of the air filter foam gasket that fits against the
backing plate (21).

Position air filter (5) on air cleaner backing plate (21).
Install air cleaner cover (1).

a. Position air cleaner cover (1) over air cleaner back-
ing plate (21), making sure that air filter (5) is cor-
rectly positioned.

b. Install long bolt (27) and washer (2) first.

Align air cleaner cover (1) and secure with two
screws (3) and washers (2). Torque to 27-29 in Ibs
(3.1-3.3 Nm).
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Cover, air cleaner
Washer (3)
Screw (2)
Wellnut

Filter element
Gasket, snorkel
Snorkel, internal
Snorkel plate

. Screw

0. Gasket (2)

NopoaRN -

]

11.
12
13.
14.
15.
16.
17.
18.
19.
20.

IAT sensor

IAT grommet

Breather hose, snorkel
Gasket

Breather hose
Breather tee

Screw (3)

Washer (3)

Breather hose
Grommet

21.

23.
24,
25.
26.
27.
28.
29,

Backing plate

Bolt

Bolt, breather (2)
Support plate
Wellnut (3)

Clamp (3)

Screw

Gasket

IAT plug and wiring

4-110
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EVAPORATIVE EMISSIONS CONTROL-CA MODELS

4.40

GENERAL

Buell motorcycles sold in the state of California are equipped
with an evaporative (EVAP) emissions control system. The
EVAP system prevents fuel hydrocarbon vapors from escap-
ing into the atmosphere and is designed to meet the Califor-
nia Air Resource Board (CARB) regulations in effect at the
time of manufacture.

The EVAP functions in the following manner:

® See Figure 4-109. Hydrocarbon vapors in the fuel tank
are directed through the vent valve and stored in the car-
bon canister. If the vehicle is tipped at an abnormal
angle, the vent valve closes to prevent liquid gasoline
from leaking out of the fuel tank through the fuel tank
vent hose.

® See Figure 4-110. When the engine is running, manifold
venturi negative pressure (vacuum) slowly draws off the
hydrocarbon vapors from the carbon canister through the
canister vent hose. These vapors pass through the throt-
tle body manifold and are burned as part of normal com-
bustion in the engine. The large diameter canister-to-air
cleaner backplate hose (canister fresh air inlet hose)
supplies the canister with fresh air from the air cleaner.

TROUBLESHOOTING

Verify that the evaporative emissions system hoses do
not contact hot exhaust or engine parts. The hoses con-
tain flammable vapors that can be ignited if damaged,
which could result in death or serious injury.

The system has been designed to operate with a minimum of
maintenance. Check that all hoses are properly routed and
connected and are not pinched or kinked. Periodically check
all mounting hardware for tightness.

Check ball holds post to
side allowing hydrocar-
bon vapors to be
released to canister
through top of vent valve

VEHICLE UPRIGHT VEHICLE TIPPED

Spring forces post to
seal against opening
preventing liquid gaso-
line from escaping fuel
tank

Vent Valve

bO741a4x

Figure 4-109. Vent Valve Operation

Fuel tank vent hose b0320x4x

Canister vent hose
Fresh air inlet hose
Cable straps

e

Figure 4-110. Typical Carbon Canister Installation.
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REMOVAL

Vent Valve

1. Remove vent valve. See 4.35 FUEL TANK VENT VALVE

2. See Figure 4-110. If necessary, label fuel tank vent hose
(1) at canister fitting and remove.

Canister

1. See Figure 4-110. The canister assembly mounts on a
frame tube along the left side of the motorcycle.

2. Label and disconnect the three hoses connected to the
canister.

3. See Figure 4-112. Depress both locking tabs (3) on the
canister mounting bracket (4). Slide canister towards the
front wheel until it disengages from the mounting bracket
and remove.

4. Remove screws, washers and locknuts (6) to detach
mounting plate (2) from clamps (1).

5. Remove countersunk screws and locknuts (5) to sepa-
rate bracket (4) from mounting plate (2).

INSTALLATION

Vent Valve

Verify that the fuel tank vent hose does not contact hot
exhaust or engine parts. The hose contains flammable
vapors that can be ignited if damaged, which could result
in death or serious injury.

1. Install vent valve. See 4.35 FUEL TANK VENT VALVE.

2. See Figure 4-110. Attach fuel tank vent hose (1) to canis-
ter if disconnected.
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Fuel tank

Vent valve

Vent valve fitting
Fuel tank vent hose
Cable strap

AR

Figure 4-111. Vent Vaive

b0321x4x

Clamp (2)

Mounting plate

Locking tabs

Canister mounting bracket
Countersunk screw and locknut (2)
Screw, washer and locknut (2)

bl L F R

Figure 4-1t2. Carbon Canister Mounting




Canister

1. See Figure 4-112. Install canister mounting bracket (4)
on mounting plate (2) with countersunk screws and lock-
nuts (5).

2. Install mounting plate assembly on frame by attaching
mounting clamps (1) using screws, washers and lock-
nuts (6). Tighten to 6-8 ft-Ibs (8.1-10.8 Nm).

3. Depress locking tabs (3) and slide canister into locked
position on canister mounting bracket (4). Locking tabs
(3) must engage canister; bend tabs outward somewhat
if canister is not held securely.

Always make sure fuel hoses are seated against the
component they connect to and that hose clamps are
properly tightened and positioned on straight section of
fitting and not on the fitting barb. Failure to comply may
result in fuel leakage which could result in death or seri-
ous injury.

NOTE
The barb is the larger oulside diameter portion (bump) on the
fuel fitting.

4. See Figure 4-110. Connect all three hoses to the canis-
ter. Make sure to push fuel tank vent hose all the way on
to carbon canister fitting and position hose clamp on fit-
ting side of barb.

5. Measure distance to closest point of rear cylinder head.
If clearance is not at least 0.5 in. (12.7 mm), move canis-
ter bracket clamps.

HOSE ROUTING

Throttle Body Manifold

See Figure 4-113. Route the evaporative emissions control
hose at the throttle body manifold. To gain access to the hose,
remove the fuel tank and/or air cleaner and backplate assem-
bly if necessary.

Canister Hose Routings

1. See Figure 4-110. Connect one end of the canister fresh
air inlet hose (3) to the carbon canister.

Always make sure fuel hoses are seated against the
component they connect to and that hose clamps are
properly tightened and positioned on straight section of
fitting and not on the fitting barb. Failure to comply may
result in fuel leakage which could result in death or seri-
ous injury.

NOTE
The barb is the larger outside diameter portion (bump) on the
fuel fitting.

2. Connect fuel tank vent hose (1) and canister vent hose
(2) to the carbon canister. Canister vent hose attaches to
the top fitting. Make sure to push fuel tank vent hose all
the way on to carbon canister fitting and position hose
clamp on fitting side of barb.

6044
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Figure 4-113. Emissions Hose Attachment

3. Route both hoses (1, 2) towards fresh air inlet hose (3) at
rear of canister.

4. Cable strap the three hoses together where the hose
connector attaches the two pieces of fresh air inlet hose
(3).

5. Route the smaller hoses forward along the top left frame
tube. The canister vent hose (2) and fuel tank hose (1)
run together until the canister vent hose (2) turns
between the cylinders.

Always make sure fuel hoses are seated against the
component they connect to and that hose clamps are
properly tightened and positioned on straight section of
fitting and not on the fitting barb. Failure to comply may
result in fuel leakage which could result in death or seri-
ous injury.

NOTE
The barb is the larger outside diameter portion (bump) on the
fuel fitting.

6. See Figure 4-113. Connect the canister vent hose to
elbow fitting. Make sure to push hose all the way on to
elbow and position hose clamp on fitting side of barb.

7. See Figure 4-111. Connect the fuel tank vent hose (6) to
vent valve fitting (5) using a new cable strap (7).

8. Route fresh air inlet hose upward and forward along the
top left frame tube. Continue running hose to air cleaner
backplate fitting. Secure hose to frame using new cable
straps.
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